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BETTER SOFTWARE. 
TTS A LOT CHEAPER THAN 
MORE HARDWARE. 


oday, managers are asking corporate com- 

puter systems to answer the questions they 

need answered before they make important 

decisions. And only 4th generation languages 
and relational data base management systems 
(DBMS) can give them those answers. 

But according to IBM, if you want this 
new software, you’ll probably need to upgrade 
to their biggest operating system and buy more 
hardware. Because DB2 won't run on every 
IBM system and will only run efficiently on 
their biggest systems. 

That’s why many companies are buying 
ADR’ software instead. 

You see, ADR/IDEAL’, our 4th generation 
application development system, and ADR/ 
DATACOM/DB’, our high performance rela- 
tional DBMS, will probably run on the IBM 
system you already have. 

So although ADR software costs more, it 
ends up costing a company a lot less. 


And managers won't have to wait 
for critical applications. They’re written 
and running in a matter of days instead 
of months. On average, 10 to 15 times 
faster than COBOL. Because IDEAL 
automates the programming process. 

And they get the information they 
need when they need it. They have 
immediate access to the same current 
information all the departments use. 
Because DATACOM/DB is flexible 
enough for end-users to use and still 
delivers high volume production 
performance. 

So ADR can give you all the bene- 
fits of the new relational software, more 

than likely on the IBM hardware you’re using 
now. Even though IBM can't. 

And the reason for that shouldn't surprise 
you. After all, ADR isn’t in the hardware 
business. 

For more information about ADR 
software, call 1-800-ADR-WARE. Or mail us 
the coupon. 


Applied Data Research”. Orchard Road & Rt 206, CN-8, 


r 
| Princeton, NJ 08540 1-800-ADR-WARE. in NJ, 1-201-874-9000. 
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For information about ADR Seminars call 1-800-ADR-WARE. 


BETTER THAN THE SOFTWARE 
THAT COMES WITH THE HARDWARE. 
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1BM and DB2 are trademarks of the International Business Machines Corp. 
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‘Open’ nets trigger fears 


Specter of regional protocols 
looms as giant headache 


By Mitch Betts 

HERNDON, Va. — Communications us- 
ers last week expressed fears that the sev- 
en regional holding companies may devel- 
op incompatible Open Network 
Architectures that will complicate the 
building of private networks in the 1990s. 

Edward Youngberg, director of telecom- 
munications for the Prudential Insurance 
Co. in Roseland, N.J., said he is worried 
that a lack of standard transport protocols 
will increase costs for equipment, staff ex- 
pertise and software and complicate oper- 
ating procedures as well as hamper the di- 
agnosis and _ resolution of network 
problems. 

“Whatever price savings I get from the 
divested Bell operating company will be 


offset by headaches and operational grief” 
from trying to connect to the network, said 
Youngberg, who attended a meeting on the 
ONA issue. 

The Federal Communications Commis- 
sion, in its Third Computer Inquiry order 
[CW, May 19], required the holding compa- 
nies to submit ONA plans by February 
1988 that will make their local networks 
accessible to enhanced service providers 
and users. In return, the regional holding 
companies will be allowed to offer en- 
hanced services integrated in their local 
networks, rather than through separate 
subsidiaries. 

“We have an overall concern that we 
may end up with seven separate, incom- 
patible ONA plans,” said Brian R. Moir, the 
Washington, D.C.-based counsel for the In- 
ternational Communications Association, 
the largest users group. At an industry 
group meeting in Herndon, Moir said that 

See OPEN page 15 
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CW management survey shows bud- 
gets favoring boxes over bodies. Page 8. 


cd 
A Unix version of SNADS debuts, but 
users question utility. Page 9. 
a 
VM users glory in heightened status of 
“the other” operating system. Page 12. 


a 
Britain’s Big Bang started off with a 
big whimper. Page 16. 
s 


Project manager says DB2 exceeding 
IBM expectations. Page 24. 
a 


Texas firm pawns ‘“‘glass house’”’ after 
switching to minicomputer net. Page 33. 


a 
Applied Data Research last week said 
it will eliminate 100 positions during the 
next three to four months. Some of those 
positions will be cut through attrition, 
company officials said. 
See NEWS page 9 











Italian PC ally 
gets AT&T call 


By Alan Alper 

NEW YORK — AT&T last week turned 
to its European partner, Ing. C. Olivetti & 
Co., to direct its foundering efforts in the 
low-end computer products market. 

AT&T installed Vittorio Cassoni, presi- 
dent. of Olivetti Management of America 
Corp., as senior vice-president of its newly 
formed Data Systems Division. It also as- 
signed Olivetti & Co. complete responsibil- 
ity for the development and production of 
its personal computers and gave the Ital- 
ian firm an increased role in marketing its 
data products in Europe. 

The Data Systems Division is an organi- 
zation that absorbs the former Computer 
Systems Division while adding responsibil- 
ity for vertical market applications. Cas- 

See ITALIAN page 4 





MIS: “Treat 
end users 
as customers’ 


By David A. Ludium 

ATLANTA — Serving the end user and 
managing the dispersement of data are the 
crucial concerns for information systems 
management, executives said here last 
week during the Data Processing Manage- 
ment Association’s 35th annual confer- 
ence. 

Users, who “used to be the bane of our 
existence,” pay the corporate bills and 
therefore deserve to be treated as custom- 
ers, said Walter McCormick, information 
systems manager for Wheel Trueing Tool 
Co. in Columbia, S.C., a manufacturer of 
diamond drilling and cutting devices. Fur- 
thermore, McCormick said, ‘““We can no 
longer snow them with a bunch of buzz- 
words.” His chief goal, McCormick said, is 
easing, and even instigating, the transition 
to end-user computing. 

McCormick said he has been putting 
data out where it belongs — with the users 
— and has reduced his staff from 32 to 12 
in the process. “The future is in informa- 
tion management, not data processing,” he 
said. 

Owen L. Waltman Jr., an accounting 
systems analyst for the Commonwealth of 
Virginia, said his attention is focused on 
decentralization, particularly with the 
movement of development work to person- 
al computer-based workstations and great- 
er involvement of end users in the develop- 
ment work. 

But Waltman’s chief concerns are issues 
arising from that trend, such as owner- 
ship, management and access to dispersed 
data. “Technology has made new tech- 
niques available. People say, ‘I can do 
this,’ but others say, ‘No you cari’t,’”’ he 
said. 

Integrating systems that are already 
dispersed was the top issue cited by Guy 
A. Fontaine, data processing planner for 

See END page 6 














CW SPECIAL ISSUE 





s our cover enthusiastically 

states, this week marks the cele- 

bration of the 1,000th issue of 
Computerworld, the voice of the comput- 
ing community. 

To commemorate this milestone, we 
are presenting our largest issue ever in a 
collector’s edition format. You will find a 
special pullout section celebrating the 
40th anniversary of computing, contain- 
ing observations from leaders in society, 
industry and politics, ranging from Pres- 
ident Ronald Reagan to writer Isaac Asi- 
mov. 

Computerworld has prepared a spe- 
cial Executive Report: 1,000th Issue, be- 
ginning on page 145, in addition to our 





Serving the computing professional 


regular weekly news sections. This sec- 
tion includes a personal message from 
Patrick McGovern, founding publisher, 
as well as reports from our news staff on 
the crucial issues swirling around the 
management of information systems. 

We at Computerworld take great 
pride in our record of serving the ever- 
changing computing profession. In this 
regard, we wani to give special thanks tc 
our many thousands of loyal readers, 
who at various times have also served us 
as key sources. 

We trust you will enjoy this special 
issue, which, like the 999 issues before 
it, remains the outspoken advocate of 
computing professionals. 
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Users opting 
for in-house 
integration 


Jeffry Beeler 

PALM SPRINGS, Calif. — When 
the U.S. Department of Agriculture 
(USDA) resolved recently to inte- 
grate its nationwide collection of 
22,000 processors, the agency dele- 
gated as little of the task as possible 
to independent contractors. 

Instead, the USDA decided to do 
the bulk of its systems integration 
work in-house, according to Kenneth 
Lini, communications branch manag- 
er for the department’s Fort Collins, 
Colo., Computer Center. 

“‘We see ourselves as our Own Ssys- 
tems integrators and will never again 
turn that role over to any vendor,” 
Lini said here last week at Framing- 
ham, Mass.-based International Data 
Corp.’s Fall Executive Conference. 

For many of the conference’s other 
attendees, the USDA’s actions illus- 
trated an important principle — that 
user organizations themselves must 
ultimately assume responsibility for 
integrating their own systems, even 
in instances where a certain amount 
of vendor assistance may prove abso- 
lutely necessary. 

“Unless a user commits to tying its 
incompatible systems together itself, 
the job will probably never get 
done,” Lini said. 

Despite glowing advertising claims 
to the contrary, no vendor has licked 
the systems integration problem en- 
tirely. At best, commercial communi- 
cations products “address only a 
piece of the problem — and some- 
times a piece that doesn’t need solv- 
ing at all,” according to Network 
Strategies, Inc. Chairman Richard 
Deal. 


Integration at poultry plant 


Ray Lollar, vice-president of sys- 
tems services at Goldkist, Inc., an At- 
lanta-based farm cooperative, said 
that in six to nine months, he plans to 
begin integrating a central IBM 3083 
with the IBM System/36s that Gold- 
kist runs in its eight poultry process- 
ing plants and other locations. 

Exactly how the company intends 
to implement its plan has yet to be 
decided. But on at least one major de- 
tail, Lollar’s thinking is already 
clear: Whatever technology Goldkist 
eventually adopts to enable its Sys- 
tem/36s to transfer files to the 3083, 
the integration effort will be under- 
taken primarily by the company’s 
own employees rather than by out- 
siders, he said. 

Ironically, perhaps the most seri- 
ous of these difficulties “has nothing 
to do with technology,” according to 
Tom Durrell, national sales director 
with Electronic Data Systems Corp. 
(EDS). “The biggest problem in inte- 
grating systems has to do with people 
and their attitudes.” 

A convenient case in point is EDS’s 
own parent company, General Motors 
Corp., which brims with competing 
““fiefdoms that have vested interests 
and want everything done their own 
way,” Durrell said. ‘““The engineering 
department may want its own propri- 
etary computer-aided design system 
and doesn’t care whether it talks to 
manufacturing.” 











= 
fere'ey/; 








SPECIAL 40TH 
ANNIVERSARY ISSUE 


Eniac was just the beginning of what 
has become an information revolution. 
Unforeseen developments in comput- 
ing speed and power have given rise to 
moral, technological and economic 
questions. What is the role of comput- 
ers in society? How will they continue 
to change the nature of work, indeed, 
the nature of business? A _ distin- 
guished cast of commentators offers 
noteworthy opinions on these and oth- 
er issues as Computerworld explores 
40 years of computing. Follows 264 
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ing, 1-2-3 integration/ 4 
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spending this year, but no rise in hiring, 
MIS execs say/ 8 
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IBM names new exec for European op- 
erations/ 14 


London Stock Exchange’s automated 
quotation system fizzies on first live 
run/ 16 
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software mart with financial tool/ 17 
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together data centers/ 73 
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When Computerworld published its first 
issue 1,000 weeks ago, small systems 
were nonexistent. Today that technol- 
ogy has forced MIS managers to re- 
think their corporate roles. As the larg- 
est computer industry publication, 
Computerworld stands with MIS to suc- 
cessfully manage information. By Pat- 
rick J. McGovern/ 145 
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Douglas Barney/ 169 


IBM's 370 architecture already has sur- 
passed its expected life span. Despite 
issues of compatibility and threats from 
newer technologies, IBM appears to re- 
main loyal to its architecture. By James 
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Name the fastest 
VM dump restore, 


and the fastest 


VM sort program. 


(SYBACK & SyncSort CMS. 
What took you so long?) 


Call (201) 930-9700. 


Meet our super- 
sonic systems. 


syncsort 


Syncsort Incorporated 50 Tice Boulevard, CN18, Woodcliff Lake, N.J. 07675 


If you didnt choose SYBACK and SyncSort CMS as the 
fastest in their categories, do not go directly to jail. But read 
this very, very carefully. 


SYBACK, our fast dump restore for VM systems, and 
SyncSort CMS, the only high-technology sort for 
VM/CMS, represent a great technological leap forward. 
No other programs of their type can provide all three of 
the following positive advantages: 


(1) THE FASTEST VM PERFORMANCE: SYBACK and 
SyncSort CMS make data move like greased lightning. 
Compared to their “competitors” these programs can save a 
tremendous amount of computer resources: 


© 50% in Elapsed Time; 
© 45% in VTime; 

e 55% in TTime; 

© 75% in SiOs. 


These savings are the result of our exclusive Fluid Buffering 
Technique (FBT) First developed in OS and DOS sorting, 
we've now extended the benefits of FBT to VM backups 
and sorts. 


(2) THE BEST VM PRODUCTIVITY: SYBACK and 
SyncSort CMS have tremendous operational flexibility and 
user friendliness. They're rich in features designed to reduce 
human intervention in backup and sorting: 


e SYBACK-— Automatic backup based on CP directory ° 
Stand-alone restore capability * Incremental backup facility * 
Catalog of backup operations * Multi-tasking and execution 
under CMS * Interactive command processing * Standard- 
label tape support * Callable by user programs * DASD to 
DASD conversion and copying. Much, much more. 


e SyncSort CMS— Sorts CMS, SAM (OS or DOS), or VSAM 
files * Can be invoked from COBOL, PL/1 or BAL programs * 
Dynamically allocates disk space * Selects relevant records for 
sorting * Reformats records on output * Performs summaries 
of designated numeric fields * Produces reports with 
pagination, headings and dates * Can often produce simple 
reports in one day rather than, say, five. Much more, too. 


(3) THE FINEST TECHNICAL SERVICE: Our Technical 
Service specialist are experts in their individual fields. You can 
count on fast, efficient, courteous service in both backup or 
sorting operations. More than 85% of all user requests for 
service are resolved within 24 hours. 


CAVEAT EMPTOR: As with all performance software 
programs, the best way to find out what SYBACK and 
SyncSort CMS can do is to benchmark them yourself against 
your present programs. 


That should help you make up your mind fast! 
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Lotus graphics release eases beta user’s tasks 


Package results from 
acquisition strategy 


Douglas Barney 

CAMBRIDGE, Mass. — Lotus De- 
velopment Corp. is scheduled to an- 
nounce today Freelance Plus, a $495 
version of its graphics software that 
includes charting capability and 
tighter integration with the compa- 
ny’s 1-2-3 and Symphony. 

As a means of moving into the 
graphics marketplace, Lotus ac- 
quired Graphic Communications, Inc. 
(GCI), developer of Freelance, in 
June. “In some ways, Freelance Plus 
is the product that Lotus acquired 
GCI for,” said Dave Tarrant, general 
manager of Lotus’s Graphics Prod- 
ucts Group. 

One beta user contacted by Com- 

ld was impressed with the 
product. “The interface is typically 
Lotus-like, and it is a good intuitive 
interface,” commented Merv Adrian, 
senior programmer analyst for 
Shearson Lehman Brothers, Inc. in 
New York. 


Ease of use is a key strength of the 
product, according to Adrian. “‘Al- 
though I have been working through 
the documentation, anybody who is 
comfortable with personal computer 
software, and especially anyone who 
has ever used a Lotus product, can 
play their way through it. It doesn’t 
take a rocket scientist to figure out 
how to do something,” Adrian said. 


import capability 


Besides ease of use, the package 
includes an enhanced import capabil- 
ity. “You can import directly from 
1-2-3 or Symphony or Graphwriter,” 
Adrian said. The product will also 
import Ashton-Tate’s Dbase files and 
ASCII text files and can output a 
Graphics Software Systems, Inc. GSS 
metafile to allow the use of Freelance 
graphics with popular desktop pub- 
lishing packages, Tarrant said. 

According to Tarrant, the use of 
Freelance with a word processing 
package, such as the recently an- 
nounced Manuscript from Lotus, can 
provide a comprehensive desktop 
publishing solution. 

“The sizzle of desktop publishing 


is really graphics. What desktop pub- 
lishing does is allow you to merge 
text and graphics on a single page. 
Manuscript allows you to do that, 
and other products are starting to let 
you do that,” Tarrant said. 

Lotus also announced that it has 
consolidated its Graphwriter soft- 
ware line. Rather than the three ver- 
sions of Graphwriter that were for- 
merly available, only one version will 
be offered, and it will sell for $495. 
Graphwriter, a series of charting 
packages, was also developed by 
Graphic Communications. 

A series of companion products, 


called Freelance Maps, will be avail- © 


able for $145 per set, $395 for a com- 
plete set. Freelance Plus will be avail- 
able this month, according to Lotus. 
In.a departure from Lotus’s tradition- 
al approach, Freelance Plus is not 
copy protected. 

The product requires an IBM Per- 
sonal Computer or compatible with 
at least 384K bytes of random-access 
memory and a Hercules Computer 
Technology, Inc. Graphics Card, IBM 
Color Card or IBM Enhanced Graph- 
ics Adapter. 





Italian PC ally 
gets AT&T call 


From page 1 


soni assumes responsibility for the 
development and marketing of com- 
puters, workstations, terminals and 
local-area networks, duties previous- 
ly handled by James Edwards, senior 
vice-president of the Computer Sys- 
tems Division, who was reassigned. 
The strengthening of the alliance 
with Olivetti comes amid speculation 
that AT&T is considering an exit 
from the computer business after a 
nine-month pretax operating loss 
that is said to total $500 million and 
could reach $800 million before the 
year is over. It also follows hints 
from AT&T during the last few 
months that it is scaling back efforts 
to sell stand-alone systems in favor 
of a data networking strategy that le- 
verages its communications strength. 
In a prepared statement, AT&T 
President Robert Allen said the 
strengthening of the firm’s alliance 


with Olivetti is “solid confirmation 
of our desire to address both domes- 
tic and international markets as we 
develop and deliver a new generation 
of data networking solutions.” 

AT&T, which owns 23% of Oli- 
vetti, has the option to increase its 
holdings in the Italian firm to 40% by 
1990. An AT&T spokesman said the 
closer ties between the two compa- 
nies should not be interpreted as an 
indication that AT&T intends to ex- 
ercise its option anytime soon. 

Last week analysts said they had 
long expected Olivetti to become a vi- 
tal cog in AT&T’s information sys- 
tems strategy. ‘Olivetti had been un- 
happy with AT&T’s performance in 
the personal computer area and had 
put pressure on them to play a larger 
role,” noted Fritz Ringling, an ana- 
lyst with the Gartner Group, Inc. in 
Stamford, Conn. “AT&T acquiesced 
by bringing in an Olivetti guy to han- 
dle product management.” 

Ringling sees a triad strategy 
evolving at AT&T Communications 
and Information Systems as it per- 
tains to data networking. 

Olivetti will be responsible for of- 





Second-class postage 


paid at Framingham, Mass., and additional mailing offices. 
Computerworld (\SSN-00 10-4841) is published weekly, except: January (5 issues), Febru- 





ary (5 issues), March (6 issues), April (5 issues), May (5 issues), July (5 issues), August (5 
issues), September (7 issues), October (5 issues), November (5 issues), December (5 issues) 
and a single combined issue for the last week in December and the first week in January by 
CW Communications/inc., 375 Cochituate Road, Box 9171, Framingham, Mass. 01701- 
9171. 

Copyright 1986 by CW Communications/inc. All rights reserved. 

Computerworld can be purchased on 35 mm microfilm through University Microfilm Int. Peri- 
odical Entry Dept., 300 Zeeb Road, Ann Arbor, Mich. 48106. Computerworld is indexed: write 
to Circulation Dept. for subscription information. 

PHOTOCOPY RIGHTS: permission to photocopy for internal or personal use or the internal 
or personal use of specific clients is granted by CW Communications/inc. for libraries and oth- 
er users registered with the Copyright Clearance Center (CCC), provided that the base fee of 
$3.00 per copy of the article, plus $.50 per page is paid directly to Copyright Clearance Cen- 
ter, 21 Congress Street, Salem, Mass. 01970. 

Permission to photocopy does not exterid to contributed articles followed by this 
symbol. + 

Special requests for reprints and permissions only should be addressed to Nancy M. Shan- 
non, CW Communications/inc., 375 Cochituate Road, Box 9171, Framingham, Mass. 01701- 
9171. Subscriptions call toll free (800) 544-37 12 or (215) 768-0388 in Pennsylvania. 

Subscriber rates: $2.00 a copy; U.S. — $44 a year; Canada, Central & So. America — 
$110 a year; Europe — $165 a year. all other countries — $245 a year (airmail service). Four 
weeks notice is required for change of address. Allow six weeks for new subscription service to 


begin. @) ABP 


POSTMASTER: Send Form 3579 (Change of Address) to Computerworld, Circulation Department, P.O. 
Box 1016, Southeastern, PA 19398-9984. 








fice products, such as personal com- 
puters and word processors. AT&T, 
by virtue of its networking equip- 
ment and services strengths, will 
handle data management and move- 
ment, while another partner, per- 
haps Fujitsu Ltd. of Japan, will pro- 
vide mainframes to handle data 
processing, Ringling said. 

If AT&T aligns itself with a main- 
frame manufacturer such as Fujitsu, 
Ringling said it could spell the end of 
the firm’s attempt to market the 3B 
line of minicomputers to commerical 
users. ‘““The 3B would revert to what 
it was developed to be: a system for 
switching or special applications for 
phone companies such as credit card 
billing,” Ringling said. 

Olivetti’s enhanced role more than 
likely means an end to AT&T’s rela- 
tionship with Convergent Technol- 
ogies, Inc., the San Jose, Calif., sup- 
plier of the less-than-successful Unix 
PC, analysts speculated. AT&T, 
which earlier this year committed to 
$90 million worth of Unix PCs, is be- 
lieved to have sold fewer than 5,000 
of them, sources said. 

AT&T’s reassignment of Edwards 
comes one week after the firm re- 
aligned its Data Systems Division 
along marketing and. product devel- 
opment lines to better effect the inte- 
gration of its recently merged Com- 
munications and Information 
Systems units. Group Vice-President 
Bill Marx is directing all marketing 
strategy, product management and 
customer technical support, while 
Jack Scanlon is responsible for all 
product development. 

Edwards is responsible for devel- 
oping plans for future delivery sys- 
tems, an AT&T euphemism for how it 
intends to sell, service and support 
products within the targeted markets 
of its data networking strategy. He 
reports to Randall Tobias, AT&T 
vice-chairman and chief executive 
officer of AT&T Communications and 
Information Systems. 

The AT&T spokesman said Ed- 
wards’ position is not a demotion but 
“is considered an important job in 
our new data networking strategy.” 
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When youre trying 
to bury the competition, 


Computer Corporation of America. 


Think of computer software as today’s tools to help your firm together and make computers useable even for the “nontechnical.” 
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MIS: ‘Treat users 
as customers’ 


From page 1 


Environment Canada, the nation’s 
federal environmental department 
based in Hull, Quebec. 

The department is attempting to 
establish  stan- 


generation languages and relational 
data bases, said Joao Leite, systems 
manager for the group insurance di- 
vision of The Citadel General and 
Life Assurance Cos. of Toronto. ‘I’m 
not so sure that [using them] is -as 
easy as the vendors say,” he said. 
Leite is concerned with keeping 
workers motivated and with the de- 
mands of information systems re- 
cruits, who he says want a clear ca- 
reer path. “If 





dards and inte- 
grate office auto- 
mation, 
telecommunica- 
tions and data 
processing sys- 
tems among its 
disparate collec- 
tion of largely 
autonomous 
agencies, such as 
the wildlife, 
weather and 
parks  authori- 
ties. “That is a 
big problem,” ac- 
cording to Fon- 


Technological 
changes are coming 
so rapidly that it is 

hard to know what is 
on the market and 
when to move into 
new tools such as 
fourth-generation 
languages and 
relational data bases. 


you want to hire 
quality, you do 
have to plan that 
properly,” he 


said. 

Bill Oshel, an 
employee _rela- 
tions supervisor 
with BASF 
Corp.’s Fibers Di- 
vision in Wil- 
liamsburg, Va., 
also was con- 
cerned with hir- 
ing and motivat- 
ing 
professionals. 





taine, who was 
reassured that others at DPMA were 
working on similar efforts. 

Some conference attendees were 
more preoccupied by traditional con- 
cerns, such as keeping abreast of con- 
stantly changing technology — re- 
flecting a theme of the gathering — 
and the hiring and motivating of 
computer professionals. 

Technological changes are coming 
so rapidly that it is hard to know 
what is on the market and when to 
move into new tools such as fourth- 


Oshel said re- 
cruits are interested in what a com- 
pany can do for their careers. “It 
used to be you just knew computers 
were a good field to get into,” he said. 

Oshel said he also has to respond 
to established employees with simi- 
lar anxieties. Those employees, he 
said, are worried about career direc- 
tions brought about by changing 
technology and corporate restructur- 
ings and are wondering whether to 
remain in technical work or move 
into other functions. 
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DB2 users target of CCA 
Model 204 product upgrade 


By Charles Babcock 

CAMBRIDGE, Mass. — Attempt- 
ing to broaden the appeal of its Model 
204 data base management system 
(DBMS), Computer Corp. of America 
(CCA) last week introduced an en- 
hanced version with the ability to 
communicate with IBM’s DB2. 

Under Release 9.0 of Model 204 
and its associated User Language, a 
customer can mix data from DB2 
with data from Model 204, said Berl 
M. Hartman, vice-president of Model 
204 development. The data can be 
mixed in an application developed in 
User Language, CCA’s fourth-genera- 
tion language, which can now include 
queries written in IBM’s SQL. 

User Language applications may 
now update DB2 files as well, Hart- 
man added. 

CCA also announced that it in- 
tends to allow Model 204 to coexist in 
a DB2 shop by giving it the capability 
to process SQL statements, like DB2. 
That feature will come in Release 10, 
slated for a late 1987 or January 
1988 debut, Hartman said. 

Release 9.0 of Model 204 and User 
Language will be available in Decem- 
ber at a price of $125,000 to $200,000 
for the DBMS and $40,000 to 
$130,000 for Workshop/204, which 
includes User Language. 

The release of User Language in- 
cludes the ability to execute LU6.2- 
type verbs, such as SEND, RECEIVE 
and OPEN. This command set allows 
an application written in User Lan- 
guage to automatically engage in 
communication with DB2 for files or 
with another application, such as a 
business graphics package. Under 
current capabilities, Hartman said, a 
User Language application could 
download files from DB2, mix them 
with files from Model 204 and ship 
them to the graphics application. 

CCA spokesmen call this process- 
to-process communications and said 


it allows cooperative processing be- 
tween two applications. In addition 
to being governed by a User Lan- 
guage application, the process-to- 
process communications must take 
place either within IBM’s CICS or its 
CMS Exec, the macro-level language 
used under VM/CMS environment. 

Although User Language can now 
invoke basic LU6.2-type protocols 
that govern the communication, CCA 
spokesmen added that Release 9.0 
represents a limited implementation 
of LU6.2, with many capabilities still 
absent. 

Hartman said, however, that: the 
capability represented a step for- 
ward from the reliance on subroutine 
calls and returns of other data base 
management systems. “It’s the dif- 
ference between leaving a message 
on an answering machine and talking 
to the person you called,” she said. 

There are other features of Re- 
lease 9.0. Model 204 previously relied 
on a hashing index structure that 
provided efficient access to random 
data. An ordered index has been add- 
ed to provide more efficient access to 
data in sorted sequence. 

Model 204, which previously in- 
cluded text handling features in a 
special Text/204 version, has been 
given pattern-matching capabilities 
for data retrieval based on patterns 
of words and letters. 

Release 9.0 can create a pause 
within which the data base can be 
dumped to create a backup and then 
resume operation without an inter- 
ruption of the transaction stream. 
The recovery feature allows a DBMS 
to operate 24 hours a day without 
creating a hazard from lack of back- 
up, Hartman said. 

Release 9.0 provides interfaces to 
external security packages, including 
IBM’s RACF and Computer Asso- 
ciates International, Inc.’s CA-Top 
Secret. 
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DataLOCK 4000 from MicroFrame 
HACKERPROOF Dial-up Access Control 





ANY HOST 


By combining ALL of the dial-up security 
technologies in a single device capable of 
protecting up to 4096 lines, MicroFrame 
enables the security system designer to: 


e Serve the unique needs of each ap- 
plication on the network. 

e Expand the dial-up facility without 
risk to support new applications. 

e Maintain centralized control and au- 
diting of all system activity. 

e Incorporate new technologies as 
they become available. 


ANY PROTOCOL 
ANY APPLICATION 





Call or write today! 





JE Microframe Inc. 
2551 Route 130 
Cranbury, N.J. 08512 
(609) 395-7800 . 














Your Boss’s 
Blood Pressure 


Late reports. Security problems. Budget 
overruns. The color of your tie. There's a 
lot that can raise your boss’s blood pres- 
sure. Yet for your sake as well as his, it 
pays to keep it down. 

That's why it’s so important to have 
VMCENTER on your side. 

VMCENTER is the world’s leading data 
center management system for the VM 
operating environment. It’s a single, 
comprehensive package that can go a long 
way to keep things running smoothly—for 
yourself, for your boss, and for all your 
end users. 

S VMCENTER simplifies DASD manage- 

i ment, resource scheduling, workload 
balancing, system accounting, and much 
more—all within a strong, flexible security 

ge framework. 

/ - ¥ The results: Better system performance. 

Improved user relations. Satisfied man- 

agement. And tangible benefits on the 

bottom line. 
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Unique reporting system not only 
looks great, but actually works. 


One thing bosses appreciate is initiative. 
As long it makes them look good. And 
few things make them look better than 
VMCENTER. 

Through powerful reports, VMCENTER 
helps optimize resource utilization while 
eliminating potential trouble spots. Not 

» just on paper, but in the real world of 
day-to-day operations. Which is exactly 
what management is all about. 

It’s enough to make the boss feel like 
taking it easy. Which is great for the boss— 
and even better for you. Because as it 
turns out, you're the one who needs 
VMCENTER the most. 

After all, you’re the one who has to see 
to it that the work gets done. 

You're the one they'll yell at if there’s a 
security problem. 

And come to think of it, where did you 
get that tie? 

VM Software, Inc., 1800 Alexander Bell 
Drive, Reston, Virginia 22091. 

Subsidiaries: VM Software (UK) Ltd., Reading, Berks., 
UK, Telex 851849921; VM Software GmbH, Frankfurt, 
W. Germany, Telex 841411204 


VM Software 
The VM Experts 

» 800-562-7100 
703-264-8000 
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MIS execs predict rise in system spending 


CW survey shows staff 
plans to stay constant 


FRAMINGHAM, Mass. — A major- 
ity of top MIS executives expect 
spending for hardware and software 
to increase during the next 12 
months but expect no increased hir- 
ing during the same period, according 
to a recent Computerworld survey. 

In a telephone survey of 100 mem- 
bers of the newly formed Computer- 
world Editorial Board of Information 
Managers, 59% said they expect 
hardware spending to increase dur- 
ing the next 12 months, while 58% 
expect software expenditures to in- 
crease. 

Only 5% of the executives said 
they expect outlays for software to 
decline, while 16% said they expect 
hardware expenditures to decline. 
Several said expenditures will in- 
crease owing to acquisitions of other 
companies. 

Regarding the expectation of in- 
creased spending for software, one 
executive observed, “That’s the di- 
rection IBM is taking us.” Another 
executive claimed to be presently sat- 
urated with hardware. 

The area of decentralized data 
processing appears to be one major 
area of increased spending. Fifty- 
nine of those contacted by CW’s staff 
said they will increase outlays in 
that area. Only eight said they expect 


a decrease for decentralized DP. 

But the executives, who represent 
a broad cross-section of the U.S. busi- 
ness community and include corpo- 
rate-level officers at some of the larg- 
est U.S. companies, offered a far 
different view for the personnel situ- 
ation ahead. 

A majority of the respondents said 
the number of professionals em- 
ployed will remain constant during 
the next 12 months. Thirty execu- 
tives said they expect reductions in 
staffing for operating, data entry and 
control positions. Only 33% of the 
survey base said they expect to in- 
crease hiring of analysts and pro- 
grammers. One executive, anticipat- 
ing increased hiring, said data entry 
staff will decrease nevertheless ‘‘be- 
cause users will enter data on-line.” 


Spending remains level 


Comparing their current budgets 
with those of a year earlier, 32% said 
spending is about the same at the 
present time as in the previous bud- 
get period, while 52% said they are 
operating on an increased spending 
level. Looking ahead, 56 executives 
said they expect their next fiscal- 
year budget to increase, while only 
12 said they expect a decrease. 

Third-party specialists appear 
headed for disappointment in the 
year ahead. Only 24 of those sur- 
veyed said they expect increased 
spending for outside consultants and 
DP subcontractors. A full 30% said 


such spending will decrease in the 
year ahead, while 43% said the 
spending level will remain the same. 
“That’s the area where we are cut- 
ting,” one respondent said. 

Leasing vs. purchasing produced 
an even split among respondents. 
Asked which method will take prece- 
dence over the next 12 months, 48 
said purchase and 48 others said 
leasing. Some of those responses 
were conditional, with executives 
saying they are still not clear on the 
impact that recently enacted federal 
tax law changes will have on equip- 
ment purchases. 

Several respondents also said they : 
will purchase lower cost items and . 
lease more expensive products; for 458 S. 
example, several said they purchase ; . : 
only personal computers, one said he 
purchases only terminals and peri- <= 
pherals and another said he pur- : oo. 
chases anything priced under 
$500,000. 

On a more personal note, 73 re- 
spondents said they expect moderate 
salary increases between 5% and 9% 
for themselves during the coming 
year. Fifteen had expectations of re- 
ceiving less than a 5% increase and 
seven expected to receive between 
10% and 14% above their current sal- 
aries. Only one expected more than 
14%, explaining that because of the 
situation within his company, he will 
be taking on additional responsibil- 
ities and a new title and will be com- 
pensated accordingly. 
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Company claims Unix E-mail solution under SNADS 


But users skeptical 
about protocol’s value 


By Elisabeth Horwitt 

SAN JOSE, Calif. — Targeting 
companies that need to provide elec- 
tronic mail exchange among a large 
number of IBM and non-IBM systems, 
Communications Solutions, Inc. is un- 
veiling today a software package 
that implements IBM’s Systems Net- 
work Architecture Distributed Ser- 
vices (SNADS) on Unix-based com- 
puters. 

Access/SNADS provides a base to 
build a multivendor network using 
SNADS, a store-and-forward commu- 
nications protocol that runs on top of 
IBM’s LU6.2 peer-to-peer networking 
system. 

Where SNA communications re- 
quires that simultaneous active ses- 
sions be set up on sending, receiving 
and all intermediate nodes, SNADS 
accepts the responsibility for deliver- 
ing the information, queuing up data 
and sending it when the connection is 
ready, said Communications Solu- 
tions senior communications archi- 
tect John Pickens. This makes 
SNADS more suitable than SNA for 
transmitting a document to multiple 
destinations, he added. 

Written for systems running 
AT&T’s Unix System V, the package 
could be useful to corporations that 
want to link their Unix-based scien- 
tific and engineering systems to IBM, 
said David Passmore, group manager 
of network architectures at Network 
Strategies, Inc., a consulting firm in 
Fairfax, Va. Such companies are of- 
ten divided into ‘‘armed camps, one 
using Unix, the other SNA, with MIS 
having a hard time straddling the 
two,” he added. 

Several MIS managers interviewed 
by Computerworld had problems 
similar to those described by Pass- 
more but, for different reasons, did 
not see SNADS as the right solution. 

J. C. Penney Co. evaluated several 
SNA/LU6.2 products, including those 
from Communications Solutions, but 
concluded that the necessary appli- 





TOP OF THE NEWS 


NEWS from page 1 

Data General, ending a fiscal 
year it would like to forget, last 
week reported losses of $26.3 mil- 
lion, or 96 cents per share, for the 
quarter and $29 million, or $1.07 
per share, for the year. 

Most of the loss was attributed 
to the $30.9 million payment to 
Fairchild Semiconductor Corp. in 
the fourth quarter to settle Fair- 
child’s 7-year-old antibundling 
lawsuit. 





& 

Addressing the problems of ado- 
lescent and adult illiteracy, IBM 
last week announced a computer- 
based system, Principle of the Al- 
phabet Literacy System, designed 
to improve skills of those who 
read below the fifth-grade level. 

a 
Symbolics, inc. reported an 
$18.8 million operating loss for its 
first quarter ended Sept. 28, its 
first loss as a publicly held compa- 
ny. 











cations software is still several years 
away, said William Friel, vice-presi- 
dent and director of systems and data 
processing. ‘“‘Everybody claims that 
they have full, cross-system, trans- 
parent LU6.2 networking solutions, 
but we found nothing out there that 
we don’t have already,” he added. 
The company has turned to other 
possible methods to network its ex- 
tensive installations of IBM and non- 
IBM systems. 

Westinghouse Electric Corp. is ina 
similar bind. ““‘We have two commu- 
nities, engineering and _ business, 
which usually exist with a wall in be- 
tween,” said Robert Hodgson, manag- 
er of computing and communications. 

The company is currently search- 


ing for software tools to enable em- 
ployees to use the same terminal to 
access both business and engineering 
hosts. It has only a limited need for 
the multivendor, multihost document 
distribution capabilities offered by 
Access/SNADS, Hodgson said. A 
gateway now under development at 
Westinghouse will link IBM Profes- 
sional Office System (Profs) and a 
Digital Equipment Corp.-based elec- 
tronic mail system. 

Standard features for Access/ 
SNADS include intermediate node 
routing, flexible transmission sched- 
uling and concurrent support of a va- 
riety of IBM communications proto- 
cols including 3270 terminal 
emulation, 3770 remote job entry, 


Document Interchange Architecture 
and Advanced Program-to-Program 
Communication (APPC). 

Also standard is a basic Unix- 
based electronic mail system that can 
be linked with a full range of IBM 
document distribution systems, in- 
cluding Distributed Office Support 
Software, Personal Services and 
Profs. A multiuser Unix system can 
act as gateway between IBM Personal 
Computers running APPC/PC or Per- 
sonal Services/PC and a SNADS net- 
work. 

Access/SNADS runs in conjunc- 
tion with Communications Solutions’ 
LU6.2 software. Availability is 
scheduled for March 1987. Quantity 
pricing is $400 per node. 





At last, 


IMS for the COBOL Programmer, Part 1 
is a practical book that will quickly and 
easily teach you everything you need to 
know about handling data bases in 
COBOL using IBM’s Data Language I... 
whether you’re working on an MVS 
system, where DL/I is part of a larger 
product called IMS/VS, or on a VSE 
system, where DL/I is available as DL/I 
DOS/VS. (From now on, when I say 
““DL/I,”’ I mean ‘‘DL/I or IMS.’’) 


To be specific, you’ll learn: 


what a DL/I data base is and how its 
data elements are organized into a hier- 
archical structure 


how to code DL/I calls and the other re- 
quired DL/I elements in your application 
programs (you use the COBOL CALL 
statement to access DL/I data bases) 


how to check that each call worked 
right...and why this kind of error pro- 
cessing is a must in DL/I programs 
how to use secondary indexing to access 
a data base segment with more than one 
key 

how to process logical data bases or data 
bases with logical relationships 


the DL/I considerations for coding in- 
teractive programs under IMS/VS DC 
(data communications) or CICS—if you 
don’t have IMS DC or CICS experience, 
you won’t be able to write application 
programs at this point, but you’ll be able 
to apply DL/I to later training (Part 2 of 
this series, available in 1987, will cover 
IMS DC; our CICS books are described 
in the box below) 


how to code complex segment search 
arguments that let you do in one cali 
what would otherwise take 2 or more 
calls 


"Interested in CICS training? 





what DBDGENs and PSBGENs are... 
and what you have to know about them 
to write your application programs 


how data bases with HSAM, HISAM, 
HDAM, or HIDAM organization are 
stored (this will give you a better idea of 
what kind of calls are most efficient for 
the type of data base you’re pro- 
cessing...and what calls you should 
avoid) 


In short, if you’re a COBOL programmer 
who wants to learn to write DL/I pro- 
grams, this book will teach you how. And 
if you’re an experienced DL/I program- 
mer, this book will let you master all the 
complexities of DL/I so you can handle 
more challenging problems than you’ve 
ever tackled before. 


You get 129 illustrations 
for learning and reference 


To make it easier for you to master DL/I, 

IMS, Part 1 is loaded with practical illustra- 

tions. You’ll find: 

© design and complete COBOL code for 7 
programs that do different types of DL/I 
processing 

® listings of DBDGENs and PSBGENs for 
different types of data bases and pro- 
grams 

© schematics that show how DL/I works 


© hex and character listings of data bases 
with different types of organizations, so 


the COBOL programmer’s guide 
to IMS or DL/I 


you can see what the system has to do 
when a data base is created or accessed 


These examples will help you understand 
the ins and outs of DL/I, so you can pro- 
cess data bases more efficiently. And the 
program examples will save you hours of 
work if you use them as models when you 
develop DL/I programs on your own. 


100% guarantee 


So there’s no risk to you, IMS, Part 1 
(and all of our books, for that matter), 
comes with my unlimited guarantee. 
First, try the book FREE for 30 days. It 
must teach you what you need to know 
about DL/I data base processing in 
COBOL, or send it back and forget the 
bill...no questions asked. After 30 days, 
you must continue to be satisfied, or send 
the book back for a full refund...no time 
limit. 

So why wait to master DL/I data base 
processing in COBOL? Get your copy of 
IMS, Part 1 TODAY! 


To order by phone, call 1-800-221-5528 


ome 


(Weekdays, 9 to 4 Pacific Std. Time) 
In California, call 1-800-221-5527 


When you call, please mention this ad code: IM3/1 


| Mike Murach & Associates, Inc., 4697 West Jacquelyn, Fresno, CA 93722 pa 


YES, Mike, I want to boost my programming skills. Please send me the books I’ve indicated 
below. I must be satisfied, or I’ll send them back at any time for a full refund...no questions | 


asked. 


______ IMS for the COBOL Programmer, Part 1, 333 pages, $25 
_____ CICS for the COBOL Programmer, Part 1, 326 pages, $25 
—__ CICS for the COBOL Programmer, Part 2, 322 pages, $25 
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Service plan details emerge while IBM competition reacts 


Third-party vendors 
ponder strategy, impact 


By Jean S. Bozman 

IBM’s recent decision to offer a 
generally available discounted main- 
tenance program to its customers is 
an attempt to prevent independent 
maintenance providers from en- 
croaching on IBM customer accounts, 
competitors said last week. 

Even though IBM had offered few 
details of its Corporate Service 
Amendment (CSA), its prime compet- 
itors, TRW, Inc.’s Customer Service 
Division and the Sorbus, Inc. division 
of Bell Atlantic Corp., viewed the 
program as an attempt by IBM to 
block them out of new accounts. 
However, executives at those firms 
said they were confident their sales 
will not be affected. 

At TRW, National Sales Manager 
Lee Schelin said he is not terribly 
concerned that CSA will push his 
firm out of large accounts — or small 
ones. “I don’t think it will have much 
of an impact on our sales,” he said. 
“IBM is just trying to meet TRW or 
Sorbus’s list price, but they’re asking 
the customer to do extra work. So, 
we're still dealing with an apples and 
oranges situation.” 

So far, third-party maintenance 
companies generate just 5% as much 
revenue as IBM’s annual mainte- 
nance revenue, which is estimated at 


about $4.5 billion. Sorbus and TRW 
each generate about $190 million a 
year in U.S. maintenance sales, ac- 
cording to industry estimates. Other 
third-party maintainers, including 
Control Data Corp., trail behind the 
two leaders. 


Threat to multisite accounts 


Far more significant than the 
threat of revenue lost to competitors, 
according to Louis J. Ross, president 
of Sorbus, is the third-party main- 
tainers’ threat to IBM control of IBM 
multisite accounts. That is because 
TRW, Sorbus and others represent a 
one-stop solution to maintenance. 

While IBM will only maintain IBM 
machines, third-party firms agree to 
provide coverage of .ali machines, 
even if they include Digital Equip- 
ment Corp., Burroughs Corp. or Sper- 
ry Corp. In addition, the third-party 
companies provide equivalent ser- 
vice at discounts of 20% to 30% off 
IBM list price. 

IBM spokesmen last week finally 
provided details of the plan. CSA is a 
rider to the IBM customer’s existing 
IBM Maintenance Agreement, IBM 
said. It allows customers a range of 
discounts, provided the customer 
agrees to “perform certain cost- 
avoidance systems management 
tasks.” Customers may apply for a 
three-year or one-year CSA agree- 
ment, but IBM reserves the right to 
determine whether the customer 
qualifies for it. 


This general offering is a highly 
customized agreement between IBM 
and its customers. “It is very com- 
plex in its requirements, and the 
agreement will be slightly different 
for each customer,” an IBM spokes- 
woman said. 

The cost savings range up to 16% 
for IBM 3080 mainframes, for exam- 
ple, provided the customer signs for a 
three-year term. Three-year CSA 
agreements offer discounts that are 
10% better than one-year agree- 
ments. IBM is not offering any two- 
year agreements. 

Discounts also vary by the type of 
machine covered. The newer 3090 se- 
ries of mainframes, for example, car- 
ries single-digit discounts rates under 
CSA, while the older 3080 models 
carry double-digit rates. Shops that 
have mixed-vendor environments 
may apply for the CSA plan, but only 
the IBM machines in those shops will 
be maintained. 


Customer must agree to inspections 


The key to the plan, IBM says, is 
that the customer must agree to on- 
site inspections of all locations being 
considered for CSA. If the customer 
has 15 locations and would like to 
have all of them covered under CSA, 
then he must pay IBM for 15 separate 
on-site inspections. The inspections, 
intended to determine whether the 
customer has adequate troubleshoot- 
ing capability, cost $3,500 for each 
systems on-site inspection and 


$8,500 for each network on-site in- 
spection. 

IBM will reserve the right to deny 
the customer CSA coverage, based on 
these inspections. But IBM will offer 
to reinspect any site that fails within 
90 days — at no extra charge. How 
will customers know if they have 
qualified? ‘It’s no mystery,”’ one IBM 
spokeswoman said. ‘‘Customers are 
given detailed requirements of sys- 
tems management control proce- 
dures, which they must implement in 
order to qualify.” 

Should the customer decide to ex- 
clude certain sites or certain ma- 
chines from CSA agreement, IBM will 
allow the exclusions. But there is a 
penalty for withdrawal from the CSA 
plan. 

Although the program locks in dis- 
counts for maintenance fees, it does 
not lock in the base price on which 
those discounts are based. However, 
the customer may withdraw without 
penalty should IBM raise mainte- 
nance fees by more than 7% in the 
first year, by more than 14% in the 
second year or by more than 21% 
during the third year. 

Last week, IBM commented that 
now that it had officially announced 
CSA, it was up to individual custom- 
ers to contact their account represen- 
tatives for full details. 





Bozman is a Computerworld con- 
tributor based in Chicago. 





If your customers can’t wait any longer, 
and want better price/performance, 
send them to Canaan. 


We have been delivering our depart- 
mental computer system—running 
VM/CMS applications—since 1983. 


Want a reference? 


Call any of 
our Fortune 200 
customers today, 
or call us at 


800-382-4100. 


Regards, 


CANAAN 
Computer 
Corporation 
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Break away from the mainframe with MicroCICS° 





Free yourself. You’ve had enough. It’s 
time you faced facts and recognized the im- 
mediate benefits of separating yourself 
from the stranglehold the mainframe has 
on CICS programmers. Developing CICS ap- 
plications on IBM® mainframes is a very 
laborious, painful experience. 

With MicroCICS, programmers can do 
all their development, compiling, testing 
and debugging off the mainframe. System 
crashes and data corruption are no longer 
a problem. Competition for mainframe 
resources will cease! 

MicroCICS is the first and only fully 
mainframe-compatible CICS development 
environment. You can start to increase 
your productivity immediately with a single 
user IBM PC 370, or the multi-user Canaan 
system. You can also protect your future 
upgrade interests because we already sup- 
port the newly announced IBM 9370 
Departmental systems. 


Get off the mainframe and unleash the 
power of MicroCICs! 

Unicorn pioneered the CICS offload 
market with the only product that provides 
complete 370 compatibility. We made no 
compromises! 

Join the hundreds of CICS shops 
who have broken away from the 
mainframe and already recognize the 
extraordinary value of MicroCICS. Revolu- 
tionize your CICS shop with reduced costs 
and increased productivity today 
and receive your FREE ‘‘CICS 
PROGRAMMERS ARE REVOLTING!” 
button. Call today, 1-800-222-6974 or 
1-800-232-CICS (In CA). 
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unicorn 

The CICS Offload Experts 
Unicorn Systems Company 


3807 Wilshire Blvd. — | 


Los Angeles, CA 90010 (213) 380-6974 








IF IBM AND DEC TIED 
FOR SECOND, WHOSE 
DBMS WAS FIRST? ORACLE. 


oday, computer users polled in 
the Software User Survey rank 
Oracle Corporation as their number 
one vendor choice for 1986. 
ORACLE® is the number one rela- 
tional DBMS, with thousands of 
installations on IBM mainframes, 


DEC, DG, HP and most other vendors’ 


minis and micros, including the 
IBM PC. In fact, INC. MAGAZINE 
ranks Oracle as the fastest-growing 
major software company in the USA. 


Surprised? Don't be. Oracle intro- 
duced the first relational DBMS and 
the first implementation of SQL 
back in 1979. 





COMPATIBILITY 


The ORACLE® relational database 
management system is compatible 
with IBM’s SQL/DS and DB2. 
SQL/DS and DB2 represent IBM’s 
latest generation of database 
management technology for IBM’s 
largest computers. ORACLE’s 
capabilities and user interface— 

the SQL language—are identical to 
those of SQL/DS and DB2. Programs 
written for SQL/DS and DB2 will run 
unmodified on ORACLE. 

















Stratus, Sperry, Prime, Honeywell 
and several other manufacturers’ 
minicomputers, and on a wide range 
of microcomputers including the IBM 
PC/XT and PC/AT. ORACLE runs 
under MVS, VM/CMS, VMS, PC-DOS, 
AOS/VS, UNIX.™ etc. All versions of 
ORACLE are identical and include a 
complete implementation of SQL— 
not a subset. 





CONNECTABILITY 


Having the same software running 
on your mainframe, minis, and 
micros greatly simplifies the task of 
connecting your machines into a 
network. ORACLE’s network soft- 
ware allows micro-computer users 
to directly access data stored in the 
shared database on the mainframe 
or minicomputer, or copy that data 
into the database on their micros 
and operate independently. 





To attend the next free, half-day 





PORTABILITY 


seminar in your area or receive 





SQL/DS and DB2 run only on IBM 
mainframes; ORACLE runs on IBM 
mainframes, DEC, DG, AT&T, HP, 


additional information, write Oracle 
Corporation, Dept. SW2, 20 Davis 
Drive, Belmont, CA 94002, or call 
1-800-345-DBMS. 
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COMPATIBILITY * PORTABILITY * CONNECTABILITY 


Ottawa (613) 238-2381 0 Quebec (514) 337-0755 O Toronto (416) 362-3275 
ORACLE-U.K. (SURREY) 44-!-948-6976 (1) ORACLE-EUROPE (NAARDEN, THE NETHERLANDS) 31-2159-49344 


Call aa 345-DBMS today. 


©1986 by Oracle Corporation. ORACLE® is a registered trademark of Oracle 
Corporation. SQL/DS, DB2 and IBM are registered trademarks of IBM. DEC, DG, 
ATST, Stratus, HP and Bell Laboratories own numerous registered trademarks. 
*Published by SOFTWARE NEWS, minicomputer section. Copyright © 1986 
by Sentry Publishing. TR 
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VM users see evolving role in dual operating system strategy 


Cite end-user benefits, 
software development 


By Rosemary Hamilton 

The IBM VM operating system is 
emerging with a critical role along- 
side the vendor’s MVS flagship oper- 
ating system for the 370 environ- 
ment, according to users and 
industry analysts. 

With MVS presiding over the 
batch and transaction processing en- 
vironment, VM will eventually serve 
as the operating system for end-user 
computing and software develop- 
ment as well as play a major role in 
communications for IBM large sys- 


tems, users and analysts predicted. 

A key indication of VM’s impor- 

tance in the IBM 370 line of comput- 

ers can be seen in its positioning with 
the recently announced mid-range 
9370 Information System. The ven- 
dor is offering four versions of VM/ 
SP with the 9370, and users can also 
run MVS, VSE and VS1 on the new 
systems as guest operating systems 
under VM. 

“T think their direction is to make 
VM truely equal to MVS in terms of a 
strategic product,” said Mark Turpin, 
a consultant analyst in the opera- 
tions department of Southern Compa- 
ny Services, an arm of The Southern 
Co., an Atlanta-based utility holding 
company. “‘We see the coexistence of 


the two products. Our feeling is MVS 
can’t provide the tevel of interactive 
support that VM can, but MVS is 
there for batch runs and on-line 
transaction processing.” 

Industry analysts agree with Tur- 
pin, predicting that VM will stand 
with MVS as the two key operating 
systems of the future. Users who cur- 
rently manage their shops with both 
operating systems said they see VM’s 
role expanding. 

At the American Can Co., supervi- 
sor of VM technical support Randall 
Porter said the VM enhancements 
will benefit both end users and pro- 
grammers. He expects VM to become 
increasingly important for both end- 
user, computing and software devel- 
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IBM mainframe COBOL compatibility. 
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Chicago, IL 60606 
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opment. The company operates an 
IBM 3033 under VM/SP Release 4 and 
both a 3083 and a 4381 under MVS. 
By year’s end, the company will have 
ported VM/SP Release 4 to the 4381 
to be used for programming and end- 
user support, Randall said. The 3083 
will continue running MVS for batch- 
oriented applications. 

In the past, programmers have 
done MVS development and testing 
on the VM system, Porter said. New 
VM features such as windowing, 
which will be included in VM/SP Re- 
lease 5, are expected to increase pro- 
grammer productivity. 


End-user applications 


Additionally, there are a series of 
new features, such as an easier logon 
method, that will be important to end 
users, Porter said. American Can has 
installed many of its end-user appli- 
cations, such as analysis and fore- 
casting software from the SAS Insti- 
tute, Inc., running on its VM systems. 

Turpin at Southern Company Ser- 
vices also discussed the use of both 
MVS and VM at his facility and how 
VM plays an important role in his or- 
ganization’s decentralized approach. 
The utility holding company current- 
ly has two systems, an IBM 3090 
Model 200 and an Amdahl Corp. 
5880, running MVS in the corporate 
data center. 

The 3090 handles batch process- 
ing, and the 5880 is used for on-line 
transaction processing. Meanwhile, 
there are 10 VM systems, ranging 
from the 4331 to the 3083 in data 
centers throughout the organization. 

“The VM systems are distributed 
throughout the organization, at the 
operating companies and at the nu- 
clear power plant,” Turpin said. 
“They’re used for on-site computing 
and serve as sort of a front end to 
corporate, giving access to the batch 
environment.” 

VM was selected over MVS for var- 
ious Southern Co. facilities because 
“‘we found in an IBM TSO environ- 
ment we were restricted. We couldn’t 
provide the support or do the pro- 
gram development that we needed 
to,” he said. ‘“‘This provided comput- 
ing access to the users and provided 
more security to the MVS system.” 

Another user of a strictly VM shop 
said his company may eventually add 
MVS to handle transaction-oriented 
applications, freeing up VM to better 
manage all other procedures. 

* “Nothing is firm yet,” said Gene 
MacAdams, manager of IBM techni- 
cal support at Northern Telecom, 
Inc., ‘‘but there is the potential to add 
MVS.” Currently, MacAdam’s facility 
uses a 3084, a 4381 and three 4341s, 
all running VM/SP Release 3. ‘“‘VM is 
used for all our interactive and batch 
processes,” he said. “‘That’s not to 
say that MVS might not do better in 
batch, but what VM is doing, it’s do- 
ing very well.” 

Analysts also expect VM to evolve 
as a communications-oriented oper- 
ating system. “IBM is positioning VM 
as the operating system to handle 
communications facilities,” said 
Clare Fleig, an analyst with the Inter- 
national Technology Group in Los Al- 
tos, Calif. 

The new release of VM/SP in- 
cludes the Transparent Services Ac- 
cess Facility, which Fleig said pro- 
vides “core operating support for 
non-IBM environments.” 
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Common meeting draws improved reviews for IBM systems . 


Open query file 
is biggest success 


By Jean S. Bozman 

IBM small systems users 
are generally pleased with 
IBM’s June and October en- 
hancements to the System/36 
and 38 line, judging from 
their reaction to the recent 
Common users group meeting 
in Dallas. 

Usually, Common’s_re- 
nowned sound-off sessions 
are forums for complaints 
about hardware failures and 
software bugs. At each Com- 
mon meeting, users give their 
views to managers from 
IBM’s’ Rochester, Minn., 
plant, which makes the Sys- 
tem/36 and 38 computers. 
But this time, those who at- 
tended the IBM users’ meet- 
ing say customers seemed 
satisfied with the improve- 
ments. 

“The enhancements show 
that IBM has been going back 
to Rochester with a list of 
things users have said at 
Common meetings and doing 
something about them,” says 
Albert Barsa Jr., president of 
the New York-based Barsa 
Consulting Group. “There 
was a lot of satisfaction with 
the Release 8.0 of the Sys- 
tem/38’s Control Program- 
ming Facility operating sys- 
tem,” he added, particularly 
with a new open query file 
feature. 

This file feature, an- 
nounced in June, was ex- 
plained by management from 
IBM’s Rochester plant. Ac- 
cording to Barsa, they indi- 
cated the feature may be the 
precursor of more SQL-like 
query features for the Sys- 
tem/38. Another feature that 
is on the way for the System/ 
38 is remote software diag- 
nostics, which will come on- 
line by mid-1987. 

Such hints about future 
product directions are a 
draw for Common, which 
now holds two conferences a 
year. The next is scheduled 
for the spring in Reno, Nev. 
The October Common report- 
edly drew about 3,000 users, 
most of them System/3 cus- 
tomers. A small number were 
users of the IBM 4300 and Se- 
ries/1 systems. 

In general, System/36 us- 
ers are still working to ab- 
sorb the impact of recent 
hardware improvements — 
changes that sped up the sys- 
tem and raised its perfor- 
mance level. They seemed 
more curious about recent 
changes than angry about 
system faults. 

“It did seem that most us- 
ers were satisfied with their 
36s,” said conference attend- 
ee George Weiss, an analyst 
with the Gartner Group, Inc. 
in Stamford, Conn. ‘Despite 
what the press says about 
the System/36 and its defi- 
ciencies, I don’t think IBM is 


going to run away from it.” 
IBM recently said that it had 
shipped 110,000 System/36 
units, making the System/36 
the most widely installed ma- 
chine, outpacing the previ- 
ous record holder, the Sys- 
tem/34 it replaced. 

For many attendees, Com- 
mon is a place to learn the de- 
tails about system manage- 


system, manage it better or 
reconfigure it. The week-long 
meeting offered dozens of 
seminars, ranging from net- 
work management to commu- 
nications software to disk- 
drive management. 

Common also serves an- 
other purpose. It is one of the 
few opportunities during the 
year for IBM system design- 


with hundreds of their cus- 
tomers face to face. The in- 
terchange allows customers 
to get insights into IBM prod- 
uct strategy, even as it gives 
IBM important feedback on 
how its systems are doing in 
the field. 

If Common’s user commit- 
tees feel strongly enough 
about some _ user-suggested 


tions asking IBM to include 
them in the product line. IBM 
generally responds to these 
solutions at the following 
Common meeting with state- 
ments of acceptance, rejec- 
tion or postponement. 





Bozman is a Computer- 
world contributor based in 
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are 
Solution. 

The pressure 
is mounting to 
integrate hun- 

dreds of increasingly more power- 
ful PCs into existing networks. 
Networks with teleprocessing 
subsystems originally designed 
to support terminals: 

Application backlogs have 
created pressure to provide ad- 
vanced program communications 
between intelligent processors 
using currentand next-generation 
languages and data bases. 

There's pressure between 
peer groups in organizations to 
use their own mainframe- or PC- 
based tools. 

And there's even re 
on.companies to make strategic 
connectivity decisions i e 
myriad temporary link on 
the market and the promises of 
future deliverables from a single 
vendor 

The answer to peer-to-peer 
pressure is peer-to-peer com- 
munications. The answer is 
Arbiter™ 

Arbiter is a VIAM-based 
cooperative processing sub- 
system which was designed to 
integrate mainframes and micro- 
computers as peers. As a VIAM 
subsystem, Arbiter is capable 
of supporting hundreds of PCs 
simultaneously with higher data 
transfer rates and lower system 
overhead than CICS- and TSO- 
based approaches Fully SNA- 
compatible, Arbiter not only 
improves the performance of 
existing networks with LU 2 
devices, but, by design, is com- 


_ patible and performs optimally 


with LU 6.2. 


Arbiter's advanced file transfer 
facilities include application pro- 
gram interfaces (APIs) to existing 
COBOL, PL/I, Pascal and Assem- 
bler applications, and.a general- 
purpose External File Interface 
utility. In addition, Arbiter delivers 
total end-to-end communica- 


tions between 4GL and data base ' 


extraction packages (eg, SAS®) 
and PC tools like Lotus 1-2-3°® 
and dBASE II® and IlI® 

Data transfers may be inter- 
active or batch, in both direc- 
tions, directly or through remote 
disks using familiar PC DOS 
commands. Arbiter's dynamic 
management of VSAM data sets 
and a more efficient VIAM-based 











Arbiter's coop: Pp ing The 
Remote Disk Environment (RDE) provides a seam- 
less interface to remote disks on the host. The 
External File interface (EF!) transfers data to and 
from files on the host. The Interactive Session Relay 
(ISR) connects a PC to another mainframe 
subsystem simultaneously. 








transport vehicle result in a 
superior implementation of the 
virtual disk concept. 

Arbiter addresses major 
security considerations by com- 
plete integration with RACE 
CA-TOP SECRET™ and ACF2°. 
Arbiter also generates SMF 
records to provide information 
for accounting, auditing, and 
network and CPU performance 
measurement. Arbiter allows 
control of the micro/mainframe 
environment based on an organi- 
zation’s policy rather than tech- 
nical product limitations. 

Since its introduction, Arbiter 
has been installed in blue chip 
Fortune 500 corporations, large 
government agencies and major 
service organizations. The results 
have been impressive. Better 
than 50% CPU overhead savings 
vs. CICS-based links and file 
transfers up to 10 times the 
speed of CICS- and TSO-based 
products. 

So, to find out why Arbiter 
is without peer call Tangram 
Systems Corporation today at 
(919) 481-4444. Ask about 
putting Arbiter to work immedi- 
ately with a trial evaluation. 


SYSTEMS CORPORATION 


Tangram Systems Corporation 
118 MacKenan Drive, Suite 100 
PO. Box 5069 
Cary. NC 27511-1999 
(919) 481-4444 


Arbiter is a registered trademark of Tangrom Systems Corporation. 
Other somes identified by ® or More registered trademarks and/or 
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Genicom branches out, buys Centronics, gains Momentum 


Separate deals valued 
at $120 million total 


By Alan Alper 

WAYNESBORO, Va. — In an effort 
to diversify its business holdings, 
printer maker Genicom Corp. agreed 
last week to acquire Momentum 
Technologies, Inc. — formally Mo- 
hawk Data Sciences Corp. — and 
Centronics Data Computer Corp. in 
separate stock and cash deals valued 
at about $120 million. 

If concluded, the acquisitions will 
broaden Genicom’s product line by 
adding Centronics’ high-speed band 
printers and low-end dot matrix and 
laser printers and Momentum’s IBM 
3270 peripherals and other distribut- 


ed data processing systems. More- 
over, by acquiring Momentum, Geni- 
com enters the extremely profitable 
maintenance business, which ac- 
counted for about half of Momen- 
tum’s $165 million in revenue last 
year. 

Under the terms of the proposed 
purchase of Momentum, Genicom 
would exchange 4.9 million newly is- 
sued shares of its common stock — 
valued at $45 million — for the Par- 
sippany, N.J., firm. Momentum was 
formed earlier this year when New 
York venture capital firms J. H. 
Whitney & Co. and Welsh, Carson, 
Anderson & Stowe purchased the ma- 
jority of Mohawk Data Sciences’ as- 
sets for $81 million through a lever- 
aged buyout. 

Genicom is offering to acquire es- 


sentially all of Centronics’ assets for 
$75 million in cash, a figure tied to 
the Hudson, N.H., firm’s net book val- 
ue and assumption of related liabil- 
ities. Genicom has engaged Drexel 
Burnham Lambert, Inc. to raise $75 
million in subordinated debentures to 
finance the acquisition. 

If concluded, the combination of 
the three firms would create the larg- 
est independent printer company, 
with approximately $500 million in 
revenue, according to Genicom’s 
Chief Executive Officer Curtis Pow- 
ell. 

Don Ackerman, a general partner 
at J. H. Whitney and chairman of 
both Genicom and Momentum, said 
last week he hoped the combination 
of the firms would be completed dur- 
ing the next several months. 


Acknowledging some overlap be- 
tween Genicom and Centronics, Ack- 
erman said management is just begin- 
ning to decide how to structure an 
organization combining all three 
companies. 

Centronics, once the premier 
printer manufacturer in the indus- 
try, has fallen on hard times of late, 
as a phalanx of offshore competitors 
aggressively undercut its position in 
the marketplace. 

“Centronics will stay a New York 
Stock Exchange company without a 
printer business,’’ noted President 
Bob Stein. ‘“‘We’re now looking for an 
acquisition, but quite frankly, we 
haven’t had time to look because we 
were too busy running a printer busi- 
ness. If the acquisition goes through, 
we will have time to look.” 





IBM restructures again, names two bosses to share Europe 


By Clinton Wilder 

ARMONK, N.Y. — In an- 
other executive move aimed 
at shoring up a weakening 
area of its business, IBM last 
week named Senior Vice- 
President C. Michael Arm- 
strong co-leader of its Euro- 
pean operations. 

Although Armstrong will 
officially report to current 


IBM Europe President Ka- 
spar V. Cassani, he will share 
the newly created IBM Eu- 
rope chairman’s office with 
Cassani. IBM recently attrib- 
uted much of its disappoint- 
ing third-quarter _ perfor- 
mance to slower growth in 
overseas markets, especially 
Europe. 

“When an IBM executive 


is not doing well, he gets to 
share his office,’’ said IBM 
analyst Bob Djurdjevic of 
Annex Research in Phoenix. 
“Europe has been lagging, so 
they are giving Cassani a 
push.” 

Djurdjevic also noted that 
the move could be a big ca- 
reer boost for Armstrong. 
“Foreign assignments like 


this are usually a good sign 
within IBM,’ the analyst 
said. 

Replacing Armstrong as 
group executive of the Infor- 
mation Systems and Commu- 
nications Group is Vice-Pres- 
ident Terry R. Lautenbach, 
president of the Communica- 
tions Products Division 
(CPD). The group includes 


CPD, the Entry Systems Divi- 
sion and Industry Systems 
Products. Lautenbach will 
report to Senior Vice-Presi- 
dent Allen J. Krowe. 

Vice-President Ellen M. 
Hancock will replace Lauten- 
bach as president of CPD. 
She has been vice-president 
of telecommunications in 
CPD for a year. 








PERFORMANCE RDBMS 
FOR VAX/VMS. 


At Citibank, in New York, software and VAX* hardware 
were proposed for a relational database requirement. 

Result? The benchmark test series concluded that: 

... “there exists no database management 
system that matches the performance 
of the IDM with OMNIBASE.” ** 

The tests compared the Britton Lee Intelligent Data- 
base Machine against a relational database software 
system, running on a VAX-11/785 in a cluster config- 
uration. “On the average, the specialized database 
machine consistently outperformed the software by 
a five to one ratio.”2 

For large DBMS applications of multi-gigabyte size, 
such as Citibank’s, the Britton Lee IDM 
offers the best relational database 
system performance. 

Britton Lee’s specialized hardware 
and operating systems manage 
relational databases efficiently and 
cost effectively. Give us a toll-free call. } 


Wy Britton 
14600 Winchester Boulevard  * 
Los Gatos, CA 95030 


1-800-372-7111 oe 
1-800-624-6426 (Calif.) Relational Database Systems 


*VAX is a registered trademark of Digital Equipment Corp. **OMNIBASE, VAX/VMS 
is a Signal Technology, Inc. interface , “) Hardcopy, 8/’85, © Brian Edwards. 











Our technicians are’ well trained and committed 
to servicing your needs. We guarantee a quick 
response, delivery on time and products 
that work. 


The Single Source For All Your 
Data Communication Needs! 

e Network Evaluation e Network Design 
e Leasing e National On Site Service 
ElectroRep has been a leader in the data com- 
munications industry for over 26 years. Our 
staff of is has designed, installed, main- 
tained and repaired thousands of systems. Our 
inventory is extensive with products from the : 
top manufacturers: AT&T, Amdahl, Canoga, 366 No. Broadway, Jericho N.Y. 11753 
Codex, Concord Date, Penril, Tellabs and more. 516-938-0540 


Modems- Multiplaxers- Fiber Optics-DSU/CSU-LAN-Terminals Printers-Cabinets-A/B Switches -Cables-Accessorie: 


ELECTROREP 
DATACOMM 
PRODUCTS INC 























NOVEMBER 3, 1986 


COMPUTERWORLD 








Open networks 
trigger user fears 


From page 1 


workable ONA protocols should be in 
place before the FCC removes the 
separate subsidiary requirement. 

“This is the major network design 
issue over the next decade,” added 
Henry D. Levine, attorney for the 
Committee of Corporate Telecom- 
munications Users and a group of 
New York and California banks. 

“First, users view themselves as 
potential buyers of ONA services. 
Second, there is an interrelationship 
between ONA design and the hard- 
ware needed to build networks,” Le- 
vine said. 

Levine explained that the regional 
holding companies may resist open- 
ing their networks to users. He noted 
that Southwestern Bell Corp. has 
asked the FCC to rule that users can- 
not buy ONA services. 

With ONA, large corporations 
with multipoint networks will have 
the option of putting communications 
intelligence in distributed switching 
nodes located on customer premises, 
with only limited intelligence resid- 
ing in the central office, Levine said. 
Consequently, he added, ‘‘The cost of 
internal data communications equip- 
ment could soar as the cost of buying 
services from the public switched 
network would drop.” 


To keep an eye on these issues, us- 
ers group attorneys and communica- 
tions managers attended the first 
meeting of the Open Network Archi- 
tecture Forum, held by Bell Commu- 
nications Research Corp. and the re- 
gional holding companies. 

The key issue, said John Seaz- 
holtz, vice-president of engineering 
and operations at Bell Atlantic Net- 
work Services, Inc. in Arlington, Va., 
is, ‘‘What’s the best way to offer to 
all providers of enhanced services 
connections to the network that are 
comparable both in cost and in quali- 
ty with those that are available to 
the divested Bell operating compa- 
nies for their enhanced services?” 

Evelyn Eubank, network services 
planning manager at Southwestern 
Bell Telephone Co. in St. Louis, said 
the holding companies are aware 
that customers ‘need the highest de- 
gree of technical commonality for 
ONA that is feasible.” It is not likely, 
however, that all seven regional 
holding companies will file identical 
ONA plans, so the goal is “‘similarity 
of interconnections,” she said. 

The FCC, particularly Chairman 
Mark S. Fowler, views ONA as the 
key requirement for further deregu- 
lation. Until ONA plans are approved 
in 1989 or 1990, the regional holding 
companies may be allowed to enter 
specific markets — without setting 
up separate subsidiaries — if they 
provide competitors a Comparably 
Efficient Interconnection to the local 
network. 


Only CCC” Has Enough Clout! 


CCC is the new standard for 
automated change and config- 
uration management control. 
it meets the challenge! 


Change Control: CCC records all 
the changes occurring in your en- 
vironment. Not just 

source, but executa- 

bles, job control, 

data base com- 

ponents, pro- 

cedures, 

documenta- 


complete 
control of — 


all infor-“"" —_— 


mation components 
and their relation- ; 
ships. 3 ‘ 
Configuration Control: 
CCC manages development 
and maintenance. It sup- 


ports management reporting, emer- 
gency maintenance, parallel develop- 
ment, and system builds on demand, 
with ease ... complete control of 
all processes. 


Product Integration: CCC is an 

integrated system. Other vendors 
require multiple products to perform 
only a subset of the functions that 
CCC handles. CCC interfaces with 
existing library control software for 
ready use and integration with your 
current methods. 


CCC is a Proven Product: 
Over 1,500 Softoo! products 
are installed worldwide. 
4s CCC is supported on the 
me * IBMMVS/SP, MVS/XA, and 
- VM/CMS. Itis also available 
for the DEC VAX (VMS and 
ee ULTRIX) and for DG 
\V, Gould, Honeywell 6000 
series, and Sun Micro- 
systems computers. 


if your current library control software 
doesn’t measure up ... contact Softool 
immediately to discover the complete solution. 

















=} Softool Corporation 


340 South Kellogg Avenue « Goleta, California 93117 + (805) 683-5777 - 658334 





por PANVALET, PANEXEC. and LCS/CMF are trademarks of Pansopnic Systems inc 
LIBRARIAN and CCF are trademarks of Applied Data Rese: 








RDBMS: THE MEGABUCK 
STOPS HERE! 


One of the largest U.S. financial corporations had a 
Relational Database Management System requirement. 

Ingres software and VAX hardware were proposed. 
Cost? $99,000. for the Ingres... plus $933,000. for the 
VAX hardware to run it! More than a megabuck. The 
bottom line about software database systems: 

VAX is the real cost of Ingres and Oracle! 

The solution was a smaller VAX system teamed up 
with a Britton Lee relational database machine. This 
megabuck-stopping combination provided three times 
the performance and saved our client $343,000., a cost 
reduction of one third! 

Britton Lee’s specialized hardware and operating 
systems manage relational databases : 
efficiently and cost effectively. This is 
well known to companies using Britton 
Lee database systems. They were all 
interested in stopping the megabucks! 

Our database secrets are yours for the 
price of a toll-free call. 


y Britton 
hal) Lee, Inc. 


14600 Winchester Boulevard 
Los Gatos, CA 95030 


1-800-372-71 1 1 High Performance 
1-800-624-6426 (Calif.) Relational Database Systems 
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London Stock Exchange system overwhelmed on first run 


Poised for profits, 
dealers left in dark 


By John Lamb 

LONDON — It had to be 
every DP _professional’s 
worst nightmare: The first 
live run, and the system falls 
flat on its face. That is what 
happened in London last 
Monday as the London Stock 
Exchange switched on its 
automated securities quota- 
tion system and became the 
first European exchange to 
embrace electronic trading 
and deregulation, in what 
has become known as the Big 
Bang. 

Within an hour of opening 
for business at 7:30 a.m., the 
Stock Exchange Automated 
Quotations (SEAQ) system 
was out of action, and deal- 
ers had to return to pen and 
paper to complete their busi- 
ness. For more than half an 
hour, their terminals blank, 
dealers worked in the dark, 
relying on hasty telephone 


calls for the buying and sell- 
ing prices the system was 
supposed to provide. 

Stock exchange techni- 


cians pulled the plug on 


SEAQ after an existing video- 
tex information system 
called Topic, which delivers 
SEAQ-generated data, was 
overwhelmed by inquiries. 
“It was like the debut of 
the London Zoo,” commented 
Sir Nicholas Goodison, chair- 
man of the stock exchange. 
Designed to handle a maxi- 
mum of 200 inquiries per 
minute, Topic went down as 
users on more than 7,000 vi- 
deotex terminals signed on to 
the new electronic share in- 
formation. A spokeswoman 
for the exchange explained 
that Topic, which runs on 
nine Modcomp Systems mini- 
computers, normally handles 
100 inquiries per minute. 
Since dealers quoting se- 
curities on SEAQ are bound 
to honor the prices that are 
displayed on Topic, the ex- 
change shut its systems 
down for half an hour in or- 


der to let subscribers cool off. 

London’s_ financial hot 
shots displayed a typically 
British stiff upper lip 
throughout the affair. “It’s 
terribly British to always 
look for the faults in things,” 
observed Goodison, who 
masterminded the deregula- 
tion of the stock exchange 
and the switch to electronic 
trading. 


Will not happen again 


The stock exchange was 
adamant that the problem 
would not happen again. ‘‘We 
have reprogrammed the sys- 
tem so that it cannot exceed 
98% loading,” the spokes- 
woman said just hours after 
the incident. At peak loads in 
the future, the spokeswoman 
continued, Topic would oper- 
ate on a priority scheme with 
market makers (securities 
traders), taking precedent 
over outside investors who 
would have to wait for the 
pages they had requested. 

The break-in service 


seemed to have little effect 





The HYDRA Connection 


Your ASCII Access To Mainframe Power 


HYDRA Il 


on trade, however. Despite 
the fact that dealers had to 
conduct early business either 
from the floor of the ex- 
change or by telephoning for 
quotations, the stock ex- 
change reported twice the 
normal number of transac- 
tions during the morning ses- 
sion. 

The road to London’s Big 
Bang began in 1983 when the 
stock exchange agreed with 
the government to end its 
system of fixed commissions 
for jobbers, or traders, and 
the stockbrokers who act for 
investors. Later, the ex- 
change agreed to do away 
with the distinction between 
the two groups altogether 
and create a new style of 
trader called a ‘‘market mak- 
er,” able to carry out both 
functions. 

Not only did the stock ex- 
change plan to sweep away 
its traditional demarcation 
lines, but also open up its 
doors to all comers. U.S. and 
Japanese financial conglom- 
erates were allowed to join 
the exchange’s ‘“‘gentleman’s 
club.” 

Automation of securities 
trading is a vital element in 
London’s bid for a place in 
the international securities 
scene. The London Stock Ex- 
change has now spent some 
$120 million on new systems 
and buildings to cater to digi- 
tal trading. 

Most of that money has 
been spent on SEAQ, a triple 
Digital Equipment Corp. 
VAX 8600 system, which re- 
ceives the buy-and-sell prices 
of the 62 market makers con- 
nected to it and records their 
actual trades. The market 
makers interface to SEAQ ei- 
ther directly through stan- 


dard stock exchange termi- 
nals or _ indirectly via 
in-house systems that pro- 
vide their dealers with addi- 
tional features and propri- 
etary information. 

Until now, it is these in- 
house systems, which are ex- 


. pected to provide market 


makers with their commer- 
cial edge, that have proved 
troublesome. Although mar- 
ket makers have spent the 
past year putting them to- 
gether, some were still strug- 
gling to iron out the bugs 
days before the Big Bang. 

“It’s all been done so 
quickly and people have had 
so little experience that it is 
not surpising that things 
went wrong,” said Alistair 
Hardy of the Framingham, 
Mass.-based market research 
firm International Data Corp. 
Some systems were put up in 
as little as six weeks. 

Not surprisingly, market 
makers are edgy about SEAQ. 
After the last dress rehearsal 
10 days before Big Bang, 
there were claims and coun- 
terclaims about the system’s 
shortcomings. 

The stock exchange’s 
automation plans are by no 
means complete. SEAQ does 
not yet cater to automatic 
trading, although next year 
market makers wanting to 
buy or sell small quantities of 
securities will be able to do 
so via a system called the 
SEAQ Automatic Execution 
Facility. That system will 
match an order against the 
best quote currently avail- 
able in SEAQ. 

Lamb is a London-based 
correspondent for the Euro- 
pean bureau of the CW Com- 
munications International 
News Service. 





NEW ePhciry 


ALUMINUM 


3480 Cartridge Cases 


Terminal Emulation Printer Emulation 
Attach any serial 
ASCIl printer, 


IBM Connection 
HYDRA is compatible 
with standard IBM 








PCs that appear as 

ices to 
host. HYDRA’s 
enhanced interactive 
and functional 
capabilities include 
key-ahead (unlocked 
keyboard), user- 
defined keystroke 
sequences, and quick 
screen updating 
(redundant data 
suppression). 


No 37085, front end or 
additional controller 
of any kind required. 


CALL TODAY! 


including laser 
printers, letter 
quality or dot matrix 
printers and emulate 
1403/3211 system 
printers or 328X type 
printers. 


Variety of Devices 
HYDRAs flexibility 
enables virtually 

any ASCII RS-232 
device to be 

supported. Plotters, 
bar code readers and 
document scanners 
can all be supported. 


800-55-HYDRA 


For full details and your closest HYDRA dealer. 


operating system and 
application software. 
It attaches directly 

to the multiplexor 
channel of IBM 
360/370/43XX/30XX 
or compatible 
mainframes. 


File Transfer 
PC/Host file transfer 
with several powerful 
mainframe packages. 


No remote software 


required on host - all 
devices appear local. 


HYDRA’s security 
features programma- 
ble log off, password 
and call-back 
protection. 


Upgrade from 8 to 
64 ports as your 
needs grow. Available 
in table-top or rack 
mountable units. 
Quick to install and 
easy to configure. 


In CAL (714) 770-2263 


JDS MICROPROCESSING 


1. Lambert Street, Suite 206, Ei Toro, CA 92630 














tes ¥Y BUTT - COMPACT 


Bs 1 to 20 Cartridges, removable 
5031 
5032 
All above units include 

“removable 20 capacity ALUMINUM trays 
5106 1-20 Pack’ Plastic Tray (tray 


5107 2-20 Pack” Plastic Trays (trays 


tray included, 13 x 9¥ x 5% 


1 to 40 Cartridges, 2 removable 
trays included, 19 x 13 x 5% 


1 to 80 Cartridges, 4 removable 
trays included, 19 x 12% x 12% 


not included) 16 x 12% x 6 


not included) 25 x 14 x 7 








See your local dealer, or call/write — 


DIVISION OF BY-LO MFG.. INC. 


vceow ALUMINUM Seer 


W. 48th PI. e Chicago, Illinois 60632 


(312) 247-4611 
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Bell Atlantic tests the 
micro software waters 


By Douglas Barney 

LAS VEGAS — In its first 
foray into the microcomput- 
er software marketplace, Bell 
Atlantic Corp. will unveil at 
Comdex/Fall ’86 its MVP 
Spreadsheet Plus, a $400 
package aimed at financial 
modeling and spreadsheet 
users. : 

The package, which was 
originally developed with 
Gardner Computing, Inc. for 
Bell Atlantic’s internal use, is 
aimed partly at the market 
Lotus Development Corp. 
now dominates. 

According to Bell Atlantic, 
one of the product’s unique 
aspects is its use of English- 
language commands. ‘We 
have a model with nine for- 
mulas in it which, if done in 
Lotus, would take more than 
a thousand formulas to set 
up — and these are done in 
plain English,” said Dennis 
B. Limgenfelter, staff manag- 
er of micro software develop- 
ment at Bell Atlantic. ‘You 
can look at an English script 
with these English formulas 
in it and immediately have 
an intuitive grasp of how the 
model works.” 

The product, targeted at 


work groups within corpora- 
tions, will initially be sold di- 
rect by Bell Atlantic. “This 
product is coming from an 
environment where people 
want to store a vast ware- 
house of data on mainframes, 
and access it to do financial 
modeling on the micro,’’ Lim- 
genfelter said. 

A key aspect of the work 
group strategy is the ability 
to easily share data. “If you 
import data from one spread- 
sheet to another, the two 
people that have done the 
spreadsheets have to make 
sure that the cell locations 
match up when they do the 
import,” Limgenfelter said. 
“In MVP, you can have two 
different departments build 
two . totally independent 
spreadsheets. Then the data 
from one can be sent to the 
other department, and the 
package will logically sort 
the data, find all the label 
matchups and bring in the 
data wherever it matches 
up.” 

But Bell Atlantic paid a 
price for the sophisticated 
design of the product; it re- 
quires 1.5M bytes of hard 

See BELL page 22 





Comdex to feature 80386 tools 


But lack of IBM 
support slows mart 


By David Bright 

If IBM Personal Computer 
AT-class power is not enough 
to meet your microcomputing 
needs, then Comdex/Fall ’86 
in Las Vegas is the place to be 
next week. At least a 
dozen hardware ven- 
dors are planning to 
introduce or demon- 
strate Intel Corp. 
80386-related prod- 
ucts. 

The powerful 32- 
bit 80386 micro- 
processor sparked a 
lot of interest when 
it was introduced 13 
months ago, but so 
far only a handful of 
vendors have offi- 
cially put 80386- 
based products on 


waiting in the wings, but 
Compaq Computer Corp., 
with its $6,499 Deskpro 386, 
is the only major vendor yet 
to introduce such a machine. 
Because of the uncertain- 
ty, only half the vendors ex- 
pected to introduce 80386- 
based systems at the show 
will do so, says Dataquest, 
Inc. analyst Norm DeWitt. 
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tems or privately show sys- 
tems to OEMs include Kaypro 
Corp., Convergent Technol- 
ogies, Inc., Wyse Technology, 
Inc., Televideo Systems, Inc., 
Rexxon, Inc., Mitsui & Co. 
and Future International. 
Board-level vendors pre- 
paring to demonstrate add-in 
cards include Applied Rea- 
soning Corp., Quadram Corp., 
Orchid Technology, 
Inc., Definicon Sys- 
tems, Inc. and Ameri- 
can Computer & Pe- 
ripheral, Inc. The 
majority of the prod- 
ucts will not be avail- 
able until early 1987. 
A Kaypro spokes- 
woman says. the 
prices of her compa- 
ny’s two PCs will be 
“very competitive” 
with Compaq’s sys- 
tem. Like the basic 
Deskpro 386, Kay- 
pro’s higher end 








the market. Comdex/ 


model incorporates a 





Fall will feature the 
most 80386-related 
activity yet. 

But despite the increased 
activity, the fact that IBM 
has not yet entered the 
80386 market seems to be 
holding some vendors back. 
Many vendors are known to 
have 80386-based systems 


Compaq’s Deskpro 386 will be joined at Com- 
dex by a dozen 80386-based products. 


Among the products fea- 
tured will be personal com- 
puter systems, network 
workstations, file servers 
and accelerator cards. Sys- 
tem and workstation vendors 
planning to introduce sys- 


40M-byte hard disk 
drive and 1M byte of 
random-access mem- 
ory (RAM). The basic system 
comes with 512K bytes of 
RAM. Both systems include 
1.2M-byte floppy disk drives; 
a 60M-byte tape cartridge 
backup unit is optional. 

See COMDEX page 18 








MOST COMPANIES 


ARE STILL LOOKING FOR A 
DATA TRANSFER SOLUTION. 
HERE ARE SOME WHO’VE FOUND IT: 





e E.F. Hutton & Company 
e Ameritech Services, Inc. 
e VISA U.S.A., Inc. 

e Chrysler Corporation 

e Wells Fargo Bank, N.A. 


MiS managers at well-known 
companies in industries from 
financial services to manufacturing 
and petroleum exploration have 
faced the same data transfer 
challenges you do. Slow 
throughput. Labor-intensive 
operation. Security problems. A 
growing number of companies 
have chosen Network 
DataMover® (NDM) from The 
Systems. Center as their data 
transfer solution. 

NDM'‘s powerful data handling 
capabilities, security features and 


e Blue Cross of California 

@ The Mutual of Omaha 
Companies 

eAtiantic Richfield 
Company 


automated operations make it the 
leader in mainframe data transfer 
software. But don’t take our word 
for it. Come to a free seminar 
breakfast and hear how our 
customers are using NDM. 


To register, call 1-800-292-0104 


{in Texas, 214-550-0318). 


THE SYSTEMS CENTER, INC 
= 1320 Greenway Drive, Suite 300 
SYSTEMS ring. ™ 75038-2510 
(800) 292-0104 outside Texas 


CENTER _ 
ae (214) 550-0318 in Texas 


e Citibank, N.A. 

e General Electric 
Company 

eUS Sprint 
Communications Co. 


To learn why companies like 
yours chose NDM, come to a 
free seminar breakfast: 





Tuesday, November 4 
November 5 
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Comdex to feature 
80386-based tools 


From page 17 


Convergent is claiming its new 
product is important to the “future 
of network computing.” The system 
is believed to be a small-footprint 
workstation that integrates Micro- 
soft Corp. MS-DOS with a proprietary 
oO) ing system. 

Convergent has reportedly invest- 
ed more than $10 milion in its 80386 
development efforts. 

Wyse will show 80386-based beta 
units that it has begun shipping to 
OEMs. A Wyse spokesman says the 
company is not planning to begin gen- 
eral distribution until the spring, 
when complementary software, high- 





Many vendors are known to have 80386-based 
systems waiting in the wings, but the fact that IBM 
has not yet entered the market is holding some 
vendors back. 





resolution graphics cards and other 
hardware becomes available. He adds 
that IBM’s intentions are not a factor 
in Wyse’s decision to hold off. 
Private presentation 

Televideo will show its new sys- 
tem to OEM prospects in a hotel suite. 
Given the lack of appropriate 80386 
software, it is too early to present the 
machine to the retail market, says 
systems product marketing director 
Ron Nakashima. 


While many of the new systems 
are little more than souped-up IBM 
PC ATs, Rexxon is taking a different 
tact with its 80386 machine. Sup- 
porting up to 128 users, the system 
employs both an AT bus and a VME 
bus but was built to run Microsoft’s 
Xenix System V and the Pick Systems 
Pick operating system. . 

The VME bus holds the micro- 
processor and works in conjunction 
with the AT bus, allowing the use of 
cards built for both buses, explains 








— CORTEX 


Considering DOS to MVS? 


You'll want the facts on Computer Task 
Group’s revolutionary conversion product 


Fact #1 — CORTEX is Comprehensive 





solution. 


Through automated software, service and 
methodology, CORTEX offers a complete conversion 


Fact #2 — CORTEX is Fast 





It takes only six months to convert from DOS to 
native MVS. Actual “Switchover” to MVS 
production occurs in a single weekend due to the 
CORTEX mass migration methodology. 


Foct #3 — CORTEX is Safe 





mod 


With CORTEX, you eliminate conversion risks 
associated with application failure and human error 
— no concurrent production under DOS and MVS, 
no —— program maintenance, no manual 
ification of JCL, no production disruptions. 


Fact #4 — CORTEX is Cost Efficient 





A CORTEX conversion is a focused effort by a team 
of CTG specialists and a handful of your staff. Most 
of your people can continue working on assigned 
production and development projects. The timeframe 
and costs are known in advance — no overruns. 


Fact #5 — CORTEX is Proven 





conversions. 


(716).674-9310 





Over 50 sites have already experienced successful 

Now you have the facts. 

For more CORTEX information, call 
1-800-DOS 2 MVS 


CTG/CORTEX 


COMPUTER TASK GROUP INC. 
A leading supplier of computer related services since 1966 
3095 Union Rd., Orchard Park, New York 14127-1214 











Vice-President Bob Love. Rexxon is 
not positioning the system as a per- 
sonal computer product, but users 
have the option of purchasing their 
own copy of IBM PC-DOS to run on 
the system, he says. : 
London-based Future Internation- 
al is offering to customize its 80386- 
based system for retailers and value- 
added resellers. The company’s 
XA-600 machine is reportedly target- 
ed for computer-aided design, office, 
industrial automation, artificial in- 
telligence and multiuser applications. 
For quantities of 5,000 or more, the 
=" price is said to be less than 
500. 


Added power 


Most of the 80386-based add-in 
cards now appearing are designed to 
give added power to ATs for ntuch 
less than the price of a new system. 
However, Applied Reasoning says its 
board runs in IBM Personal Comput- 
ers, PC XTs or ATs, and Quadram has 
designed its product specifically for 

XTs. 

Applied Reasoning President Dan 
Lickley stresses that his company’s 
board is a prototype. Priced at ap- 
proximately $1,995 with 1M byte of 
RAM, the board should be ready ear- 
ly in 1987, Lickley says. In compari- 
son, Intel’s recently announced In- 
board 386/AT board retails for 
$1,995 with no memory and $2,495 
with 1M byte of RAM. 

While most vendors refer to such 
cards as “turbo” or “jet” boards, 
Quadram board products general 
manager Cynthia Ringo insists that 
the new Quad386 XT is not an accel- 
erator card. Instead, she calls it a sys- 
tem replacement board. Quadram 
will be promoting the Quad386 XT as 
an inexpensive means of upgrading 
to a more powerful system while also 
gaining such benefits as on-board 
memory and the ability to run future 
software optimized for the 80386. 

Ringo says the latter capability 
will set the card apart from 80286- 
based cards, which did not sell well. 
Scheduled for first-quarter 1987 
shipments, the board retails for 
$1,495 with 1M byte of RAM. Ringo 
says that Quadram may bring out a 
similar board for the AT. 


Claim AT compatibility 


One reason for the 80286 accelera- 
tor boards’ lack of success was com- 
patibility problems. Nearly all ven- 
dors of the new crop of boards 
proclaim total AT compatibility, but 
one vendor says to be wary of such 
claims. Trevor Marshall, director of 
engineering at Definicon, says that 
the 80386 has inherent compatibility 
problems that could give his compa- 
ny’s DSI-386 card — and possibly 
other companies’ boards — trouble 
running copy-protected software and 
software that directly accesses the 
basic I/O subsystem. 

The Definicon and American Com- 
puter & Peripheral boards will be 
priced at what is becoming a popular 
price point — about $1,995 for a 1M- 
byte configuration. In addition to the 
add-in board, scheduled for Novem- 
ber shipments, American Computer & 
Peripheral will demonstrate a moth- 
erboard and system built around the 


American Megatrends, Inc. will 
show its 80386-based AT-compatible 
motherboard to system developers. 
According to Executive Vice-Presi- 
dent Pat Sarma, using a 32-bit bus, 


the board enables 
three times as fast as the AT. 


to run 
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At Comdex/Fall ’86, The Software 
Link, Inc. (TSL) will demonstrate its 
multitasking, multiuser IBM PC- 
DOS-compatible operating system 
for Intel Corp. 80386-based ma- 
chines. Offered in single-user, five- 
user or 25-user versions, the operat- 
ing system will be available in 
February, according to the Atlanta- 
based company. The _ respective 
prices are $195, $595 and $995. 

“We developed PC-MOS/386 so 
that PC users could seize the power 
of 386 technology while preserving 
their investment in DOS — an in- 
vestment that includes software 





costs and the hidden costs of train- 
ing and installation,” said Gary Rob- 
ertson,:TSL’s director of sales and 
marketing. . 

According to Robertson, TSL has 

“rewritten DOS from the ground 
up,” keeping the same function calls 
and commands and adding extra fea- 
tures. “It runs circles around DOS,” 
he claimed. 
“We think it will have the great- 
est appeal to business and power us- 
ers in general,” Robertson said. “But 
a lot of people will move up to mul- 
tiuser as they have the need.” 

The company plans to demon- 


strate the product at its booth on 
Computer Corp.’s Deskpro 386 sys- 
tem and possibly on an IBM Personal 
Computer AT with Intel’s recently 
announced Inboard 386/AT add-in 
board. 


Microsoft Corp. may have a multi- 
tasking version of its MS-DOS oper- 
ating system available within the 
next year. But Robertson said he 
thinks Microsoft’s competitive offer- 
ing will help propel PC-MOS/386 be- 
cause of the latter software’s greater 
efficiency. 

PC-MOS/386’s features include 
support for record- and file-locking, 


TSL to demonstrate operating system for 80386-based PCs 


intertask communication through 
the IBM Netbios protocol, print 
spooling, the Lotus/Intel/Microsoft 
Expanded Memory Specification, re- 
mote modem access, usage statistics, 
nested batch files, directory sorting 
and security at the user, file and di- 
rectory levels. 

Because PC-MOS/386 fully ex- 
ploits all four of the 80386’s modes, 
TSL expects software vendors to 
soon write 32-bit applications that 
will run simultaneously with exist- 
ing MS-DOS applications, Robertson 


said. 
= Da v' rid, Br ight 





Comdex to 


spotlight 
80386 servers 


By David Bright _ 

Software running on Microsoft 
Corp.’s MS-DOS that takes advantage 
of the 80386 microprocessor’s ex- 
tended capabilities has yet to be de- 
veloped, but several vendors hope to 
capitalize on the Intel Corp. 80386 
chip’s power by putting together sys- 
tems that can function as file servers 
for other personal computers. 

Vendors introducing such systems 
at Comdex/Fall ’86 include Kaypro 
Corp. and Multitech Electronics, Inc. 
Core International, Inc. will show a 
150M-byte hard disk drive that turns 
Intel 80286- and 80386-based person- 
al computers into file servers. 

Kaypro’s file server is a high-end 
version of the two workstations it 
will be announcing at the show. Kay- 
pro will offer three hard disk drives 
for the server, with capacities of 
170M bytes, 280M bytes and 380M 
bytes. A Kaypro spokeswoman says 
the machine has been designed to run 
Novell, Inc.’s Advanced Netware 386 
software when it becomes available. 

While the market waits for IBM’s 
80386-based PC, Multitech marketing 
manager James Wong says Multi- 
tech’s 1100 system, which is IBM 
Personal Computer AT-compatible, 
will most likely be used as a file serv- 
er with the company’s diskless PCs, 
also debuting at Comdex. At $3,995 
with 1M byte of random-access mem- 
ory and a 40M-byte hard disk drive, 
the system may be the lowest priced 
80386-based machine on the market. 
An 80M-byte and a 130M-byte drive 
are optional. 

With a monitor and a networking 
card, the Intel 8088- and 80286-based 
diskless PCs are priced at $1,059 and 
about $1,499, respectively. 

With features like an average ac- 
cess time of 15 msec, an enhanced 
small device interface and propri- 
etary software, Core International’s 
new drive is the “world’s fastest” 
personal computer drive, according 
to Marketing Director John Simonds. 
Carrying a three-year warranty, the 
drive is priced at $5,995; the drive’s 
controller is $695. The drive enables 
a 6-MHz AT to outperform 80386- 
based systems, Simonds claims. 
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An IBM PC-based design tool 
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— contact NASTEC, the leader in computer-aided 
software engineering. 


24681 Northwestern Highway 
Southfield, Michigan 48075 
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THE SAS 


Fourth Generation Software _ 
with a Blueprint for Productivity 


To build productivity, you need a solid foundation. It’s yours with the SAS System... 
designed by the leading architect of Information Center software. 

Here, in one system, are integrated 
tools for any computing task. For any 
environment, from personal computers 
to mainframes. For seasoned profes- 
sionals and new users alike. 

The fourth-generation | e has 
the power you need to handle all your ia 
applications—with English-like com- = NORTHEAST 
mands that get the job done rapidly. asym 
And you can design user-friendly 
front-ends to any application. Even 
new users = = tinge jobs, 
reports, and analyses... just i 
hes blanks! r — 


Do-it-Yourself Applications for : | 
Every User. With the SAS System, : 
users get the results they want with- - ie 
out placing unnecessary demands ___- 
fil beat aime eee AE PPO eco eoge\ 
analyses, Sales reps can track leads and retrieve customer 

information from a variety of data bases. Your clerical staff can 
produce stacks of “personalized” letters. The menus make it 
easy...and on-line help is always available. 

But ease of use shouldn't be confused with lack of power. We 

- eliminated that 
\ trade-off by giving 
programmers 
everything they 
need to handle 
computer perfor- 
mance uation, 
matrix programming, 
and applications 
development. 
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SYSTEM 


Ready-to-Use Tools for Every 
Task. The SAS System brings you 
more than 125 integrated procedures 
for data analysis and decision 
support. Statistical analysis and 
spreadsheets. Quality control and 
customized graphs. Project 
— ement and much more. 
a u can put the SAS System 
to work where you need it most. The 
language, syntax, and commands are 
the same for mainframe, mini, and 
(J || personal computers. So it’s easy to 
move applications between systems, 
2 departments, or company locations. 












































Built-in Support for Every Site. When we designed the [ 
SAS System, we included support at every angle. It's here 
for you in our complete documentation. In our free tech- 


nical support. And in our authoritative training for users at 
all experience levels. 


Take a More Detailed Look. See for yourself how the 
SAS System builds productivity in the Information Center. 
In the Data Center. On the desktop. Just give us a call 

for a closer look at the blueprint. International cus- 
tomers, call the International Marketing Department 
for information on your local distributor. é 
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Co Chi 
The SAS System runs on IBM 370/30xx/43xx and com: 


tible machines under 

OS, TSO, CMS, DOS/VSE, SSX, and ICCF; on Digital Equipment Corp. VAX™ | | | | (HII | | | Hi} | 
8600 and 11/7xx series under VMS™; on Prime Computer, Inc. Prime 50 series P j 
under PRIMOS®; on Data General Corp. ECLIPSE® series under AOS/VS; 


on IBM AT/370 and XT/370 under VM/PC; and on IBM PC AT and PC XT 
under PC DOS. Not all products are available for all operating systems. 















































SAS Institute Inc. 
SAS Circle, Box 8000 
Cary, North Carolina 
27511-8000, USA 
(919) 467-8000, x7000 
Telex 802505 
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Natick, MA. ECLIPSE is @ registered trademark of Data General Corporation, Westboro, MA. 
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Wordperfect to announce site license program at Comdex 


Limits firms’ liability 
for illegal copying 


By Dougias Barney 

LAS VEGAS — At Comdex/Fall 
°86, Wordperfect Corp. is expected to 
announce a site license program that 
provides corporations with limited li- 
ability for illegal copying of the soft- 
ware. 

Under the program, corporations 
must commit to the purchase of at 
least 500 units, with previous pur- 
chases applying toward the fuifill- 
ment of the required volume. 

Wordperfect is most noted for its 
popular Wordperfect word process- 


ing software. 

A purchase of 500 units will cost 
$45,000; 1,000 units will cost 
$80,000; 2,000 will cost $140,000; 
4,000 for $240,000; and 8,000 will 
cost $440,000, according to W. E. Pe- 
terson, executive vice-president of 
Wordperfect. 

Under the unit designation, each 
copy of Wordperfect software counts 
as one unit, while the networking 
version counts as 1.4 units for the 
first user and 0.3 units for each addi- 
tional network user. 

Wordperfect for Digital Equip- 
ment Corp.’s VAX computers has al- 
ready been announced and can also 
be applied toward the site license. 
“You can buy any product we offer 


for retail sale in any language we of- 
fer it on, on any machine we offer it 
on, under this same plan,” Peterson 
said. 

An unlimited site license, which 
would allow for unlimited duplica- 
tion rights, will not be formally of- 
fered under the program but will be 
availabie on a negotiated basis, Pe- 
terson said. 

Corporations that sign up for the 
program will receive free bug fixes 
and upgrades for the first year, and 
afterward they will have to pay 10% 
of the licensing fee for the same ser- 
vice. 

The program will be sold through 
computer dealers as well as directly 
by Wordperfect. 


Wordperfect will also be showing 
Databook, a microcomputer data 
base set for announcement early next 
year. The product will handle rela- 
tionships among multiple files but 
will not support SQL. 

In other news, Wordperfect last 
week announced Wordperfect Li- 
brary for Data General Corp.’s AOS/ 
VS computers. The product consists 
of a scheduler, calendar, phone mes- 
sage system and electronic mail. 
Wordperfect word processing and 
Mathplan already run on DG ma- 
chines. According to Peterson, this 
offering is designed to compete with 
DG’s own office automation soft- 
ware, Comprehensive Electronic Of- 
fice. 
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We've developed the Command Center Technology™ 
line of modules to change the spreading of consoles 
into the stacking of consoles. For several good reasons. 
One is efficiency. Stacking offers better visibility, 
easier work flow and plenty of room for built-in 
work and storage space. Then there's protection. 


and tell you how 


Wire and cable are neatly housed, eliminating the 


chance of accidental damage and downtime. Last, but 
not least, stacking not only looks better, but can save 
as much as 50% of the floor space you now use. 


We put data processing in its place. = 


ul 
ys 
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Any questions? We'll be pleased to answer them 


your complete control room, and stay with you until 
everything is up and running. This initial consultation 
is free and there's no obligation. Call TOLL-FREE 
1-800-367-4361. 


Command Center Technology™ by 
INFRA-STRUCTURES, INC 
171 Rodeo Drive, Brentwood, NY 11717 
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Epson drop-in 
scanner to bow 


LAS VEGAS — Epson America, 
Inc. is scheduled to announce an opti- 
cal scanner that can scan both text 
and images and sell for less than 
$300. According to an Epson spokes- 
man, the firm’s scanner works in con- 
junction with Epson printers to pro- 
vide a_ cost-effective means of 
scanning documents. The product 
will be marketed as an option for Ep- 
son printers. The product name was 
not available as of press time. 

“There is nothing like it on the 
market. It is going to be for IBM PCs 
and compatibles and will work on Ep- 
son dot matrix printers that have col- 
or options,” the spokesman said. 

“Tt is a drop-in unit that you can 
drop in to the optional color motor. 
This scanner will fit into that same 
mechanism. You can scan any docu- 
ment you can fit in the printer,” the 
spokesman added. 





Bell Atlantic tests 
software waters 


From page 17 


disk, a full 640K bytes of random-ac- 
cess memory as well as a math co- 
processor, according to Limgenfelter. 

The program emphasizes program- 
ming capability, and Bell Atlantic of- 
fers a companion product, the $195 
MVP Model Compiler, that makes 


‘MVP an attractive offering for corpo- 


rate developers as well as for third- 
party developers, the firm claimed. 

“It is set up specifically with 
third-party developers in mind, so 
they could take custom applications 
and build a shell around the prod- 
uct,” Limgenfelter said. 

An unlimited site license will be 
available for the product. “It will be 
based on the legal corporate entity 
and will include at-home privileges,” 
Limgenfelter said. 

“That price is set at $50,000 and 
allows the corporation to reproduce 
their own software for their employ- 
ees and have an option to buy docu- 
mentation from us for $80 per man- 
ual or reproduce it themselves or 
even customize it,” Limgenfelter add- 
ed. 





and caboodle into one very 
productive ball of wax? 
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Computer Corporation of America. 


Computer Corporation of America introduces ProdNet. The 
Productivity Network™ The most comprehensive networking sys- 
tem on the market. One that literally uses your mainframe as the 
hub of the system. 

Not as just another peripheral system. 

Why is CCA, known primarily for advanced DBMS products, 
moving into data communications? 

Because as the developer of Model 204, the industry's most 
productive database management system, we have a very vested 
interest in making sure your company’s data gets used to its utmost 
advantage. That means creating the most productive internal com- 
munication network possible. 

We've taken PORT™ the industry's most dynamic LAN, and 
built a complete system around it. 

ProdNet is designed as a system that can grow with your needs, 
without having to reinvent the wheel every time you add another 
workstation, more peripherals, or an entire LAN. 

With ProdNet, everyone can share everything you want 
them to. From word processors, electronic mail, PCs, LANs, and 
IRMA boards, to terminals. Everything. 

And your mainframe is the hub of the network. Directing the 


traffic and keeping the network operating in a very productive fashion. 


And, when it comes to product support, ProdNet is backed 
by CCA’s full-time support organization. Support that consistently 
wins high marks from CCA customers. 

Find out more about tieing your whole kit and caboodle into 
one very, very productive ball of wax. Just send the coupon. Or, 
call John Donnelly at 1-800-258-4100, ext. 707. 


*PORT is a trademark of Waterloo \ 





lease send me the complete story on ProdNet. 
Mail to: Four Cambridge Center, Cambridge, MA 02142. 
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DB2 exceeds 


expectations: 
1,000 licensed 


By Mitch Betts 

WASHINGTON, D.C. — Norris van 
den Berg, manager of IBM’s Ad- 
vanced Data Base Projects Office in 
San Jose, Calif., said last week that 
IBM has sold more than 1,000 DB2 li- 
censes worldwide, a level of custom- 
er acceptance that exceeded IBM’s 
expectations for the 18-month-old re- 
lational data base management sys- 
tem. 

Van den Berg acknowledged that 
many buyers in 1985 merely experi- 
mented with DB2, but he asserted 
that 1986 has been a turning point as 
users start to commit themselves to 
using DB2 for major applications. 

“Today, the product is accepted 
far greater than IBM had thought,” 
van den Berg said at the IV League 
software users group meeting held in 
Washington, D.C. The IV League is 
comprised of users of software from 
Answer Systems, a division of Ster- 
ling Software, Inc. 

David M. Saykally, president of 
Answer Systems in Canoga Park, 
Calif., said his firm will announce 
DB2 support for its line of data base 
software this fall, including the abili- 
ty to convert IBM IMS applications to 
DB2 applications. 

On the issue of whether users 
should turn to DB2 or IMS for data 
base management, IBM’s van den 
Berg spelled out some guidelines to 
help puzzled users. 

He said IMS is the product to 
choose for systems with high trans- 
action rates and low cost-per-trans- 
action rates, such as a network of 
automated teller machines. DB2 is 
the right product “if the goal is pro- 
ductivity, flexibility, ease-of-use and 
availability of application packages 
on top of it,” van den Berg said. 

“We see DB2 spreading to become 
a standard default DBMS ... which 
will easily fulfill most operational 
data base requirements,” he said. 

Van den Berg said IBM’s relational 
DBMS strategy has two major long- 
range objectives, which are the fol- 
lowing: 

e Provide a standard SQL interface 
on every strategic processor that IBM 
makes. DB2 follows the SQL standard 
with a few deviations, and IBM will 
work to make it 100% compliant. 

e Provide connectivity across the 
various low- and high-end SQL sys- 
tems, which requires a set of commu- 
nications protocols. 

For hierarchical DBMS, IBM’s 
long-range strategy is to enhance IMS 
so it can exploit the power of the 
next generation of processors for the 
largest installations, van den Berg 
said. He said IBM expects to see net- 
works in excess of 150,000 terminals 
and transaction rates at 4,000 trans- 
actions per second for certain appli- 
cations. 

Van den Berg said IBM will contin- 
ue to have two different DBMS lines 
for a long time, and both will be 
maintained and enhanced for future 
use. “It will mean difficulties for a 
time for people who are trying to use 
both, but they each satisfy a set of re- 
quirements that the other can’t satis- 
fy,” he said. 





N.Y. creates info network 


Nysernet will link 
labs with universities 


By Alan Alper 

NEW YORK — A.-high-speed data 
communications network enabling 
researchers at educational institu- 
tions and laboratories in New York 
state to share informational re- 
sources will be launched early next 
year through a joint state and local 
telephone company project. 

The network, called New York 
State Education and Research Net- 
work (Nysernet), is being jointly de- 
veloped and operated by New York 
Telephone Co. and Rochester Tele- 
phone. A New York-funded, not-for- 
profit corporation, Nysernet, Inc., 
has been established to coordinate 
university and research lab involve- 
ment and to seek the participation of 
state industrial firms. 

Nysernet will initially connect 
computers at 14 universities and the 
Brookhaven National Laboratory. 
The network will begin a two-year 
trial run beginning in January, offi- 
cials said. 

Nysernet will use packet switch- 
ing technology to transmit data over 
public telephone lines at 56K bit/sec. 
Based on actual usage and economic 
considerations, Nysernet may be up- 
graded to operate at 1.54M bit/sec. 
sometime next year, officials noted. 

The network will adhere to the 


Transmission Control Protocol/Inter- 
net Protocol (TCP/IP), New York 
Telephone officials said. The TCP/IP 
protocol was chosen because it is the 
standard used by most research insti- 
tutions and the U.S. Department of — 
Defense and is compatible with most 
architectures and operating systems 
in existence, officials added. 

New York Telephone and Roches- 
ter Telephone will operate six region- 
al networks within their local access 
and transport areas (LATA). 

New York Telephone will operate 
five of the regional networks, provid- 
ing services to Nysernet campuses 
within its operating territory, while 
Rochester Telephone will operate the 
sixth regional network. RCI Corp., 
Rochester Telephone’s long distance 
subsidiary, will provide transmission 
across New York between LATAs. 

Switching equipment, supplied by 
Proteon, Inc., is currently being in- 
stalled at each participating institu- 
tion. Some of the universities in- 
volved include the State University 
of New York at Albany, Clarkson Col- 
lege of Technology and Columbia 
University. 

Nysernet has received $400,000 in 
funding from the New York State Ur- 
ban Development Corp. The corpora- 
tion has received commitments from 
IBM and Eastman Kodak Co. and 
hopes to enlist the involvement of 
Xerox Corp., General Electric Co., 
Grumman Corp. and Corning Glass 
Works, Inc. 





How to plug remote 
PC’s into your 
mainframe. 


synchronous modems bring your PC’s as close to 
your mainframe as the nearest telephone outlet. Just install the SyncLink 
modem card in your IBM PC, PC-XT, PC-AT, or compatible; plug the cable into an outlet; 
and communicate! Available in Bell-compatible 201C (2400 bps) and 208 A/B (4800 bps) 
versions with auto-dial, auto-answer capability and built-in diagnostics. 
SyncLink modems are fully supported by our powerful MicroGate® Binary Synchronous 
Communications (BSC) software - MicroGate RJE/BSC for 2780/3780 RJE communica- 
tions; MicroGate 3270/BSC for remote 3270 communications; and our unique MicroGate 
PCOM/BSC for user-programmable BSC communications. 
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Revised Treasury order 
covers government EFT 


The U.S. Department of the Trea- 
sury, responding to complaints from 
the banking industry, has revised its 
security directive for electronic 
funds tranfers (EFT) so that it covers 
only the federal government. 

In 1984, the department ordered 
all financial institutions to comply 
with the EFT message authentication 
standard X9.9 by June 1988 or be lia- 
ble for misdirected wire transfers. 
The directive reportedly shocked the 
American Bankers Association and 
prompted negotiations to tone it 
down. 

The Treasury Department report- 
edly backed down because it lacks le- 
gal authority to impose the standard 
on the private sector. 

The revised policy states that the 
authentication standard will apply to 
“federal systems which originate, 
transmit, relay, receive or process 
federal government EFT transac- 
tions.” 


GSA requests bids for 
D.C. area telecom system 


The U.S. General Services Admin- 
istration (GSA) has issued a request 
for bids to replace the federal gov- 
ernment’s Washington, D.C., area 
telecommunications system with an 
all-digital voice/data network. 

The proposed Washington Inter- 
agency Telec ications System 
(WITS) will serve more than 100,000 
government customers in 54 build- 
ings and is expected to be a 10-year, 

* $500 million contract. 

The metropolitan network will 
connect to the government’s forth- 
coming long-distance digital net- 





work, called the Federal Telecom- 
munications System 2000. 

GSA Administrator Terence C. 
Golden said the WITS network will 
cut costs by greatly increasing data 
transmission speeds, connecting lo- 
cal-area networks of microcomputers 
via digital circuits, providing tele- 
conferencing service and allowing 
agencies to easily change telephone 
numbers. 


IBM plans 9370 version 
for military applications 


IBM’s Federal Systems Division in 
Oswego, N.Y., is developing a mili- 
tary version of the recently an- 
nounced IBM 9370 Information Sys- 
tem mid-range processor that may be 
deployed as a portable analyzer of in- 
telligence data. 

The S/MIL-370, using the 9375 
Model 60 commercial processor, has 
been engineered to meet Pentagon re- 
quirements for use in harsh environ- 
ments, such as in vehicles, shelters 
and in the field, IBM officials said. 

Military applications include por- 
table data processong, aircraft mis- 
sion planning and deployable intelli- 
gence data handling, IBM said. 

IBM’s strategy of adapting com- 
mercial technology to meet military 
needs is consistent with the Penta- 
gon’s goal of using off-the-shelf tech- 
nology to cut costs and get technol- 
ogy into operation faster. 


Library of Congress issues 
optical storage guidelines 


The Library of Congress, the 
world’s largest library, has issued 
what observers are calling landmark 
guidelines for handling copyright 
and competition issues concerning 
optical disk storage of reference ma- 
terials. 

First, the library agreed not to put 
copyright-protected materials into 
optical storage without getting per- 
mission from the copyright holders. 


For the pilot project now under way, 
the library has obtained permission 
from about 70 publishers. 

Second, the library agreed to limit 
the provision of service based on its 
optical media to the Capitol Hill area. 
Consequently, private companies of- 
fering similar services elsewhere will 
not face competition from Library of 
Congress services. 

The Information Industry Associa- 
tion (IIA), which has members who 
put reference materials on optical 
disks for sale to libraries, praised the 
Library of Congress for establishing 
the guidelines. 

“These guidelines will serve as an 
excellent model for other agencies 
facing these issues,” said IIA Presi- 
dent Paul Zurkowski. 


CBEMA bestows awards 
on allies in Congress 


The Computer and _ Business 
Equipment Manufacturers Associa- 
tion (CBEMA) has announced the 17 
recipients of its new Public Policy 
Awards, given to industry allies in 
the U.S. Congress. 

The awards, which will be pre- 
sented annually, recognize govern- 
ment officials who support public 
policies that promote high technol- 
ogy, according to a.CBEMA spokes- 
woman. Most of the awards went to 
members of Congress who supported 
CBEMA’s positions on tax, trade and 
procurement issues. 

Recipients from the U.S. Senate 
were Sens. Max Baucus (D-Mont.), 
John H. Chafee (R-R.I1.), John C. Dan- 
forth (R-Mo.), Christopher J. Dodd 
(D-Conn.), Carl Levin (D-Mich.), 
George J. Mitchell (D-Maine), Bob 
Packwood (R-Ore.) and Dan Quayle 
(R-Ind.). 

Recipients from the House were 
Reps. Don Bonker (D-Wash.), Bill 
Frenzel (R-Minn.), Sam Gibbons (D- 
Fla.), Frank Horton (R-N.Y.), Robert 
T. Matsui (D-Calif.), Norman Y. Mine- 
ta (D-Calif.), J. J. Pickle (D-Tex.), 
John M. Spratt Jr. (D-S.C.) and Ed 
Zschau (R-Calif.). 





Yes, I want to know more about CICS on the PC. Please rush me information on: 


1) VS COBOL Workbench 
0 PC-CICS 


PC-CICS + VS COBOL Workbench=... 


...a totally new concept in developing your CICS COBOL programs! 
Micro Focus has implemented a major part of CICS on a PC and sur- 
rounded it with a superb set of tools in an integrated environment so 
you can gain the productivity of PCs for developing and testing your 


CICS programs. 


Compile and execute CICS command level COBOL programs on 

‘~ your PC without host resources, with PC-CICS supporting a wide 
range of BMS and KSDS commands. Develop BMS maps and mapsets 
using the PC-CICS screen painter. Use the best in programming 


Cy 


tools, such as the world famous Animator visual debugging 
“pe . af e 
facility. Experience subsecond response time as you switch 


from tool to tool in the VS COBOL Workbench integrated 


environment. 


PC-CICS and VS COBOL Workbench is all you'll need to prototype 
and develop CICS applications that can run on both the host and the PC. 
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Even under 
heavy volume. 


Most Electronic Mail Systems buckle 
under the pressure of a heavy workload. 
BULLETIN carries the weight. At one 
installation, BULLETIN handles the 
communication needs of over 2,000 users. 

BULLETIN is easy to use. Because 
BULLETIN is menu-driven and uses 
common office terminology, users can 
create and send messages immediately. 
BULLETIN simplifies your day-to-day 
operations with functions such as: Message 
Creation, Message Tracking, Forms 
Creation, Calendaring and Scheduling, 
Filing, Confidentiality and Security. 
BULLETIN also offers a number of external 
interfaces including DISOSS* and PROFS.* 

Free trial. ‘Trial’ BULLETIN and see for 
yourself how it can speed, simplify, and 
improve your office communications. 

Receive more than just (800) hot line 
support. Once you license BULLETIN, 
On-Line Software provides free technical 
training classes. We also provide reliable 
support through installation, implemen- 
tation, and maintenance. 

Act now and save up to $6,000. By 
acting before January 16, 1987, OS shops 
can license BULLETIN at our special 
introductory price and save $6,000. DOS 
shops save $4,000. Call or write for more 
information: On-Line Software 
International, Inc., Two Executive Drive, 
Fort Lee, NJ 07024, (201) 592-0009 
(In NJ and Canada). 


300-526-0272 
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Back to 
the future 


Celebrations of landmark dates in comput- 
ing often seem strangely out of place, since 
this is a technology and industry of the fu- 
ture, not the past. Change is the seminal 
thread that characterizes the history of com- 
puting — explosive and ubiquitous change. 

No sooner do we digest the impact of one 
quantum leap forward than another emerges 
to dwarf its predecessor. Machines run faster 
and better and cheaper. Processing stretches 
farther and farther from the data hub, as in- 
formation becomes gold to all varieties of 
professionals. 

In this heady atmosphere of what Alvin 
Toffler dubbed The Third Wave, it can be en- 
lightening to stop and assess where we are. 
Thus, this special issue of Computerworld 
marks both the 40th anniversary of Eniac, 
the acknowledged first large-scale electronic 
digital computer, and our own 1000th issue. 

Presper Eckert, John Mauchly and their 
brilliant team of engineers at the Moore 
School of the University of Pennsylvania 
could hardly have imagined what they had 
wrought in 1946 when they unveiled their 
wondrous room-size machine. The implica- 
tions, however, turned out to be enormous. 

Could Bell’s telephone or Edison’s light 
bulb be any more significant to the flourish- 
ing of civilization than the Electronic Nu- 
merical Integrator and Computer? To answer, 
one has only to try to imagine today’s society 
without computers. 

The computer changes what it touches. 
Medicine, finance, business, education, enter- 
tainment and social science have become vir- 
tually unrecognizable disciplines in the 40 
years since Eniac debuted. Each field has 
spawned unique and vast dependencies on 
the computer, inextricably intertwining the 
technology with the science. 

Very little of our daily lives remains un- 
touched by computerization, and despite the 
dire and depressing Orwellian warnings, 
computers have served more to enhance and 
enlighten than to suppress. 

Perhaps no one has had the opportunity to 
witness this change more closely than the 
data processing professionals whom we have 
served during nearly two decades. For 1,000 
weeks, Computerworld has chronicled the 
unparalleled growth, technological advance- 
ment and industrial trends that have shaped 
the computer age. 

We reported on and helped map the trans- 
formation from DP/MIS to information sys- 
tems professional, and we noted with pride 
the dramatic shift in the mind of corporate 
America toward our readers, elevating them 
from a back-room service organization to a 
vital and strategic partner in steering the cor- 
porate ship. 

So, in a world where there is hardly a mo- 
ment to stop and consider the future, we en- 
courage you to join us in celebrating these an- 
niversaries of achievement. Much can be 
learned from viewing, with the benefit of 
hindsight, the dizzying pace of development 
in computers and the effects on business and 
society. 

One can only guess, with science fiction- 
like conjecture, what this industry will look 
like in 2005, when we celebrate our 2,000th 
issue and are planning the 60th anniversary 
celebration of the information age. 























LETTERS TO THE EDITOR 





SQL: Taking the long way around 

I read Stephen Gerrard’s article on Structured 
Query Language [CW, Sept.22] and found his SQL 
solution to “find supplier names for suppliers of 
red parts” a little like flying from San Francisco to 
Los Angeles by way of Anchorage — it gets you 
there, but it’s a long way around. 

Those of us who are less mathematically in- 
clined would probably shun the double subqueries 
in favor. of a simple join of the three tables. This 
observation should not detract from the points 
made in Mr. Gerrard’s article. I am often frustrated 
by missing functions that seem to be intuitively ob- 
vious. But the technology is relatively new and 
there’s lots of room for growth. 

We look to Applied Data Research, Inc. and IBM 
and others in the industry to satisfy our require- 


ments. 
Gerard J. Carney 
Carney Associates 
Mountain View, Calif. 


The obsolescence of Grosch’s Law 


A necessary, but not sufficient, condition for 
the accepted arrival of yet another era of comput- 
ing is the appearance of letters and articles imply- 
ing Grosch’s Law — that the cost of computer sys- 
tems increases at a rate equivalent to the square 
root of their power — is obsolete. 

Twenty years ago, it was minicomputers: “Get 
your PDP8s here, folks, and save a fortune.” Fif- 
teen years ago, it was time-sharing: “Sign with Ty- 
meshare, folks, and save another fortune.” Ten 
years ago, it was microprocessors: “‘Put a personal 
computer on every desk, folks, and save a third 
fortune.” 

Another era may indeed be dawning — super- 
computers. This time I thought my bedraggled old 
law was safe, since if supercomputers fly, it will be 
because fast is cheap (as I have been saying since 
1950). 

Not so! In the article, ‘Boeing plots to furnish 
users with supercomputing capability” (CW, Sept. 
29], Boeing Computer Services Co. virtually says: 
“Get your minisupers here, folks, and save that 
last fortune you’ve been hanging on to.” I couldn’t 
believe it! 

Here is. an outfit that actually uses Cray com- 
puters and knows how powerful and rewarding 
they are. And they are claiming that slower ma- 
chines are better? 


Well, as I said when I started, the CW article 
makes it official. The supercomputer era is here. 
You can tell by the customary denigration of my 
poor brainchild. 

. : Herb Grosch 
Mies, Switzerland 


Hot DP careers versus cold facts 


Recent local TV ads and articles in Computer- 
world depict a shortage of qualified DP personnel 
creating a backlog of demand for DP people and 
making this field a super-hot career opportunity. 
Even the U.S. Labor Department stresses DP as one 
of the best career prospects through the 1990s. 

This message is certainly misleading because it 
hides a number of facts. One is that a shortage of 
personnel is often created by DP managers them- 
selves as they insist on extreme technical require- 
ments in filling their jobs and show an unwilling- 
ness to moderate these demands. The search 
continues until the applicant that closest fits the 
technical profile is found, with the search time far 
exceeding that expected. . 

Managers have reacted by shifting the burden 
of locating such technical experts to outside DP 
consulting firms who then will “rent” staff under 
contract. Although these consulting firms insist 
they handle all types of business, 80% is tied to 
programming contracts. Those who work for the 
consulting companies do so as programmers. 

When managers complain of a shortage of quali- 
fied data processing people, they send out a mes- 
sage saying there is a real lack of such people and, 
in turn, give the impression that the doors are 
wide open to DP opportunities. That is not so! 

About four months ago, I contacted a Denver 
firm regarding a systems development manager 
ad. I learned from the hiring manager that he had 
received 500 replies from all parts of the country 
for this one position, that indeed there was no 
shortage of qualified personnel for management 
level jobs, but rather a surplus of them. 

The opportunities lie within the experience 
range of one to five years for a programmer and 
the bastardized position of analyst/programmer. 
The new graduates are told to get at least one 
year’s experience and then return. Now the appli- 
cants have to solve the problem of where to get 
that year’s experience. 

If the artificially high technical requirements 
are overcome and the first year’s experience 

See HOT page 31 
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Big Blue: Down for the count but not out 


By AMY D. WOHL 


BM-bashing is a popular sport 

these days. When anything that 

big and that successful for that 
long shows even temporary feet of 
clay, joy in certain quarters is per- 
haps inevitable. 

On the other hand, reports of 
IBM’s death are, to paraphrase Mark 
Twain, greatly exaggerated. So are 
rumors that IBM is about to disap- 
pear from any of its significant mar- 


kets. Sometimes such reports are 


based on a genuine misunderstanding 
of how a company as large as IBM op- 
erates. More often, they simply rep- 
resent wishful thinking on the part 
of eager, and frequently naive, com- 
petitors. 


Guessing wrong 


This is not to say that IBM doesn’t 
sometimes guess things completely 
wrong. IBM guessed wrong about 
minicomputers, permitting DEC to 
start and succeed in a virtually new 
industry. IBM also guessed wrong 
about electronic typewriters. It 





Wohl is president of Wohl Asso- 
ciates in Bala-Cynwyd, Pa., and edi- 
tor of “The Wohl Report on End-User 
Computing” newsletter. 


thought they were a continuation of 
the electric typewriter market in 
which IBM enjoyed a virtual monopo- 
ly and IBM sales representatives had 
no reason or need to sell anything — 
they just took orders. Panasonic Co., 
Xerox Corp. and a host of others 
were the beneficiaries here. 

One could be really cruel and men- 
tion the middle period of the word 
processing market, when IBM missed 
the point entirely and Wang (and 
others) chewed a large hole in IBM’s 
hide. However, the point is that IBM 
has been right more than wrong. 

Sometimes this seems to occur be- 
cause of good planning. More often it 
has been a combination of good tim- 
ing, lots of resources and a bit of good 
luck. 


IBM’s contributions 


Think of the IBM Personal Com- 
puter. IBM wasn’t first in the market. 
It probably doesn’t and never did 
have the best product. (If that means 
technical superiority, best price or 
whatever — you decide.) But it 
brought IBM’s unique contributions 
to the table: 

e It validated the product for busi- 
ness users. That is, IBM’s entry sig- 
naled to the entire business commu- 
nity that personal computers were 
OK. That serves to further not only 


IBM’s interests, but the interests of 
all of its competitors. 

e With its enormous installed base 
of customers and ability to attract 
additional customers to any market 
in which it chose to compete, IBM 
could address a very large market. 
Therefore, it couid build products 
and compete very effectively, based 
on an economics of scale available to 
only a very few vendors. 

e It provided an assurance of mar- 
ket size (and supported that avail- 
able market with openly published 
information about its PC products) 
that enticed third-party hardware 
and software developers, in largely 
unanticipated numbers, to build 
products for the IBM PC environment 
and substantially expand that envi- 
ronment. 

elt provided a large, very stable 
window in which competitors could 
succeed by offering IBM-like prod- 
ucts at better prices or by enhancing 
the basic IBM product model while 
maintaining the IBM compatibility 
that is the basis for this market ac- 
tivity. 

The Giant Killers — those who are 
constantly seeing fatal flaws when 


‘what is happening are course correc- 


tions — assume that IBM doesn’t 
know its strengths or can’t apply 
See BIG page 30 





The blessings of a baffling blizzard of buzzwords 


By DAVID H. AHL 


here was a time when bureau- 

crats and sociologists were the 

only “in” groups determined 
not to be simple but to use acronyms 
and complex language where a few 
stalwart English words would serve 
equally well. Other “in” groups, con- 
vinced these people were on to some- 
thing good, but not quite sure what it 
was, started to produce their own 
jargon. 
As the trend spread, a small band 
of old-fashioned language mavens 
railed against the use of such jargon, 
occasionally using such harsh 
phrases as “murdering the English 
language” and “‘ideas lost in the maze 
of complexity.” 


The virtues of jargon 


But they missed the point. Jargon 
is basically good. It is descriptive, 
compact, colorful and versatile. And 
on occasion, it lends an air of respect- 
ability — even unapproachability —- 
to the user. Let’s examine some of the 
virtues of jargon in more depth. 

Jargon is concise. Consider these 
headlines from recent issues of vari- 
ous computer publications: “DDE 
protocol integrates Windows applica- 
tions,” ‘“‘Honeywell ties OA, DP, oth- 
er systems,” ‘Customs Service slaps 
duties on Japan OTP EPROMs” and 
“HP RISC designer exists for start- 
up.” These headlines are clear and 





Ahl founded Creative Computing 
Magazine and is the author of more 
than 20 books on recreational, edu- 
cational and professional computer 
applications. 


concise. Everyone in the business 
knows what they mean. How much 
better that is than having to explain 
that DDE means dynamic data ex- 
change, OA is office automation and 
DP data processing. And surely OTP 
EPROMs is better than saying one- 
time programmable erasable pro- 
grammable read-only memory chips. 
(What?) 

Jargon separates those in the 
know from outsiders. Consider these 
two headlines: “Tool targets CICS 
crashes” and “Linear Tech gets sec- 
ond DESC approval.” 

Okay, I admit it, I don’t know what 
CICS and DESC are. I was lured into 
reading an 800-word article and a 
500-word article and was still in the 
dark. Then I realized I was not meant 
to know what these things are. Peo- 
ple in the know don’t think twice 
about terms like these; they know 
what they mean and possibly rest a 
bit more easily knowing others don’t. 


Admitting ignorance 


Several years ago, I sat through an 
hour-long lecture given by a top exec- 
utive from Hewlett-Packard Co. 
about the wonders of RISC. Not once 
in the lecture was RISC defined. Af- 
ter the lecture, I asked a perfect 
stranger what it was — I was cer- 
tainly not going to admit my igno- 
rance to someone who knew me — 
and he laughingly told me the defini- 
tion. This is not an approved way to 
discover the meaning of jargon, but I 
was desperate. 

Jargon gives credibility to the pro- 
fession. Imagine how you would feel 


’ about a stockbroker who did not talk 


about P/E, RDI, historic multiples, 
EPS, yield support levels and Ginnie 


Maes. You would not respect him and 
might regard him as an ordinary per- 
son rather than a knowledgeable in- 
vestment counselor. Likewise, pep- 
pering your conversation and writing 
with terms like PC, MIS, LAN, token- 
ring and VAR will easily convince 
outsiders that because they don’t un- 
derstand what you’re talking about, 
you must be a genuine computing 
professional. 


Special situations 


Jargon can meet the needs of spe- 

cial situations. Say a salesman is ex- 
tolling the virtues of a wonderful 
new data base. You reply, seemingly 
innocently, ‘Well, dollars and sense 
is no paradox, but sometimes I prefer 
to consult my guru.’”’ The salesman 
thinks to himself, “I’ve got this guy; 
he wants a sensible approach. I just 
have to show him that I can be his 
guru.” 
Imagine your triumph when you 
later explain to this pitiful excuse of 
a salesman that he should have 
known all along that you meant that 
Monogram Corp.’s Dollars and Sense 
package is not as powerful as Ansa 
Software Co.’s Paradox data base, 
but that for certain investment deci- 
sions, the Guru package from Micro 
Data Base Systems, Inc. is even bet- 
ter. 

So next time you’re tempted to 
heed the admonishments of William 
Safire, Edwin Newman or some other 
language maven who says that jar- 
gon is simply a blizzard of buzzwords 
burying thought, remember the vir- 
tues of jargon — its conciseness, 
credibility, versatility, importance to 
the profession and, most important, 
its ability to baffle. 





The liabilities 
of not using 
computers 


By HOWARD G. ZAHAROFF 


eople in the computer indus- 

try will not be pleased to hear 

about another computer-relat- 
ed liability. That’s because the ones 
that spring to mind cost them money: 
misrepresentation, strict product li- 
ability, breach of warranty, negli- 
gence, even computer malpractice. 
(The last isn’t established yet, but re- 
cent cases indicate it may be coming 
soon.) 

But, what about the notion that 
one might be liable for failing to use a 
computer? Can the law require you to 
spend money on a 
computer? Can it 
require you to be- 
come familiar 
with computer 
technology so that 
you can make an informed choice? 
Could the law be so intrusive? 

The answer is yes and no. Typical- 
ly, the law will not force an individ- 
ual in his private capacity to become 
expert in technical areas, spend sub- 
stantial time selecting from available 
services or goods or spend money on 
luxuries. 

Still, the law will occasionally re- 
quire a private citizen to make cer- 
tain expenditures or spend time in 4 
certain way. For example, one must 
file tax returns, make sure that one’s 
land is not unreasonably dangerous 
to children or passersby and keep 
one’s car in safe condition. 


READER’S 
PLATFORM 


Who’s responsibie 


However, in general, I am not 
thinking of individuals in their pri- 
vate capacities, but of businesses, 
businessmen and professionals. For 
example, I can imagine a hospital, 
clinic or doctor heing held liable if a 
patient was injured as a result of fail- 
ure to use a proven diagnostic expert 
system. I can envision a law firm be- 
ing found liable for failing to discov- 
er a critical precedent it would have 
discovered had it used cost-justified, 
computer-based research tools such 
as Lexis or Westlaw. And I can pic- 
ture an architect, builder or auto 
manufacturer held liable for damage 
or injury caused by a defectively de- 
signed product when use of available 
computer tools would have prevent- 
ed.the error. 

Indeed, there are legal precedents, 
both old and new, for this type of li- 
ability. A classic example is T. J. 
Hooper, a 1932 federal case involv- 
ing barges of coal lost off the New 
Jersey coast in an easterly gale while 
being towed by two tugs, the Mon- 
trose and the Hooper. The tugs were 
found unseaworthy ‘‘because they 
did not carry radio receiving sets by 
which they could have seasonably 
got warnings of a change in the 

See LIABILITIES page 31 





Zaharoff is an attorney with the 
Boston firm of Brown, Rudnick, 
Freed & Gesmer. 








rR. the energy of networking 


for your business. Meridian* services will let 
you share voice, data, text, and image as 
simply as you use a phone. Networking 
your information management tools into 
one cost-efficient resource gives you a 
competitive advantage. Ask for Meridian 
services, provided through Northern 
Telecom products. Available from phone 
companies and other suppliers of 
communication systems. 
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Big Blue: Down 
but not out 


From page 27 


those strengths to new problems. The 
IBM Watchers — those of us who 
have learned to respect the Big Blue 
giant, nevertheless knowing its 
faults — believe IBM may veer off 
course from time to time but that 
size, resources and customer loyalty 
count. Those smart people, perhaps 
IBM’s biggest resource, will eventual- 
ly recover their senses and put IBM 
back on the right path. 

IBM tells us that its announce- 
ments in October are an example of 
this kind of mid-course correction. 
While the giant killers murmur that a 
9370 is not a VAX killer, IBM remem- 
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bers that much of its customer base is 
elsewhere, in very large companies 
where the major computing resource 
is not how many mainframes or mil- 
lion instructions per second the com- 
pany has, but how many computer 
programmers and what kinds of 
skills they have. 

In that environment, IBM is large- 
ly right. Expanding the compatible 
IBM product line to permit big cus- 
tomers to build smaller applications 
within the same computing enviro- 
ment is almost bound to be appealing. 
And in any case (giant killer commen- 
tators, take note) DEC hasn’t been 
very successful yet in selling big 
VAXs and Vaxclusters as replace- 
ments for conventional, 370-compati- 
ble technology. That is partly due to 
a temporary saturation of product in 
this part of the market, making it 
hard for everybody to sell and partly 
due to 370-compatible operating sys- 
tems and applications software is- 
sues. 

In fact, it is scalable, compatible 
operating systems and lots of third- 
party applications software that has 
made DEC so successful in competing ~ 
against IBM for the mid-range mar- 
ket. There the customer may seek 
turnkey solutions and may not neces- 
sarily be so concerned with compati- 
bility, with mainframe operating sys- 
tems or with the ability to write their 
own software. 

Of course, the question lies in 
when we will see the impact from 
these particular mid-course correc- 


The 80386-based 
next-generation PC 
could permit IBM to 
maintain the high 
growth rates it’s 
looking for. 








tions that shore up the weak, mid- 
range processor part of IBM’s prod- 
uct line. I believe that the lag cycles, 
and, therefore, the continuing short- 
term problems in revenue, may be 
longer than IBM thinks. 

Bringing up new applications 
within the 370 big-customer market 
takes time. I’d guess the real impact 
of the 9370 product line, based on 
these activities, won’t hit until 1988. 
This leaves Big Blue with a potential- 
ly sluggish 1987, waiting for the 
9370 to take off and liable to suffer 
some potentially revenue-negative 
effects due to better price/perfor- ' 


‘mance for the new products and 


IBM’s aggressive Graduated Soft- 
ware Pricing Program. 

But this ignores the big IBM an- 
nouncement we’re all waiting for — 
the 80386-based next-generation PC. 
It is the combination of IBM’s new 
mid-range processors, the potential 
software for these processors (as yet 
virtually unannounced) and new, 
more powerful workstations that 
could permit IBM to maintain the 
high growth rates it’s looking for. 

Watch out, Giant Killers. IBM may 
be bloodied by its previous poor 
guesses and their impact on 1986 rev- 
enue. But that doesn’t mean Big Blue 
is out of the race. We expect lots 
more surprises from IBM in the next 
12 months. And we expect it to leave 
plenty of room in the marketplace for 
existing and new competitors to 
flourish. 
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Liabilities of not 
using computers 


weather which should have caused 
them to seek shelter . . .” 

The court reasoned: “An adequate 
receiving set suitable for a coast-wise 
tug can now be got at small cost and 
is reasonably reliable if kept up; ob- 
viously it is a source of great protec- 
tion to their tows... 

“Is it then a final answer that the 
business had not generally adopted 
receiving sets?’”’ No, said the court, 
reasoning that when devices reason- 
ably necessary for safety are readily 
available at a reasonable cost, it is 
negligent not to use them. Moreover, 
this can be so even if there is no cus- 
tom in the “‘calling’’ to use them. 


Court-applied principles 


Lest you conclude that it will be 
many years before computers will be 
placed in the same category as radio 
receivers, let me describe a recent 
case in which a court applied the 
principles underlying T. G. Hooper to 
computer technology. 

Swiss Air Transport Co. v. Benn 
was decided initially in 1983 by the 
New York City Civil Court. Swiss Air 
sued Gale Benn for $2,000, the differ- 
ence between the amount Swiss Air 
was paid for two Geneva-to-Basel 
airline tickets used by Benn’s son and 
the actual value of the tickets. These 
tickets were purchased from a New 
York travel agency for $200, then the 
names and destinations were altered 
and the tickets were resold to Benn, 
who claimed he paid $750 per ticket. 
Prior to the flight, Benn brought the 
tickets to Swiss Air’s New York of- 
fice to confirm the reservations. 

Swiss Air claimed that its ticket- 
ing procedures did not permit the dis- 
covery of alterations until after a 
flight. The court, in deciding which 
of two parties would bear the loss 
caused by the ticket alterations, 
agreed with Benn that the airline 
should be “equitably estopped’’ from 
suing him because it had honored his 
tickets and had not detected the 





Hot DP careers 
vs. cold facts 


From page 26 


gained, then the new employee can 
enjoy about five years of worry-free 
job efforts. Then comes a period from 
the mid-30s through the early 40s 
and beyond that is a danger period, 
when the older, experienced employ- 
ees are in danger of being terminated, 
and those over 40 find the doors to 
any position other than programmer 
tightly closed. Age discrimination in 
hiring begins in the late 30s and in- 
creases in severity as an applicant 
gets older. 

Due to such practices, ‘‘career” as 
it relates to DP is limited to program- 
ming tasks. For applicants who think 
DP will be a fast-track field for rise to 
management positions, bitter disap- 
pointments are bound to develop as 
they learn the hard way that employ- 
ment in this field often means em- 


problem until months after the trip. 

The court reasoned, “Plaintiff 
Swiss Air could have prevented the 
passengers from using altered tickets 
by maintaining a system capable of 
confirming which passengers are 
scheduled for a particular flight. In 
light of the advanced computer tech- 
nology available today, this is not an 
unreasonable burden to place on the 
plaintiff.” 


Unreasonable failure to use a computer 
In short, the court found that an 


airline ‘“‘owes a duty to use reason- 


able precautions when inspecting 
and confirming a passenger's flight 
ticket,” and that Swiss Air did not 
meet that duty because it failed un- 
reasonably to use a computer system 
capable of detecting errors. 

Before members of the computer 
industry applaud, they should know 


that in 1985 the New York Supreme 
Court, Appellate Term, reversed the 
lower court’s decision. 

This court used two lines of rea- 
soning. First, much of Benn’s testi- 
mony was found unbelievable and in- 
consistent: He didn’t look like an 
innocent party. Second was the fact 
that ‘the record] is absolutely de- 
void of testimony, expert or other- 
wise, suggesting that the procedure 
and equipment utilized . . . in issuing 
and accepting the controverted tick- 
ets deviated from accepted practice 
in the airline industry.” 

Two points stand out in this deci- 
sion. First, unlike the court in T. J. 
Hooper, this court believed that the 
“accepted practice in the airline in- 
dustry” was the standard by which 
to judge Swiss Air innocent or at 
fault. Second, the court never denied 
that a business might be liable for 


failing to use adequate procedures, 
including a computer system. 

In short, on the basis of legal prin- 
ciples that have been with us for 
many years, a failure to use available 
useful computer systems could give 
rise to liability. From the above, one 
can see that an important legal ques- 
tion will be whether the common 
practice of the business or profession 
involved will be a prerequisite to li- 
ability or only a factor to be consid- 

ered. 


Yet, regardless of the ultimate res- 
olution of that issue, there can be no 
doubt that within any business or 
profession, as the usefulness or need 
of available computer technologies 
increases, as the cost of these tech- 
nologies drop and as more practitio- 
ners adopt them, computers shift 
from luxuries, or matters of choice, 
to legal necessities. 





In 1985, worldwide, computers generated 1 trillion 
pages* of paper that, as it comes out of your printer, 
makes a pile over 40,000 miles high! That’s taller 
than seven thousand, five hundred Mount Everests 
one atop the other! Laid out flat it would spread out 
to over 175,000,000 miles which would wrap around 
the earth at the Equator 7,000 times! 


That’s a wad of paper...much of it a complete waste 
...and you pay for the entire bundle! 


When you need information from your computer, we 
can get it out for you without producing un- 


HOW TO TAME 
THAT PAPER TIGER 


WSF2 - the most complete, 


comprehensive Report Management 
System for advanced softcopy and 
hardcopy distribution techniques. 

Entirely menu-driven, WSF2 delivers timely, ac- 
curate, concise reports via hardcopy and / or online 
...with the security of selective distribution to 
authorized end users, with archival and retrieval 

of reports, and with the organizational benefits 


of a single common data base. 


You owe it to yourself...and to your Company...to 
find out how WSF2 can tame that paper tiger for 
you, saving up to 40% of your paper costs while af- 


fording you the finest Report Management System 
available anywhere! 


Call, write or send in the coupon NOW for information and literature. 
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INGRES. — 
The Distributed 
Database Solution. 





The Distributed Database. 
With INGRES, you get a truly distributed 
database. Not just a networked system. 
Because INGRES is the one RDBMS that 
works across multiple operating environ- 
ments. From mainframes to minis to 
micros. Whether you have a few computers 
or a few thousand. Which means no matter 
how large your organization, your data and 
your applications can be shared. You'll 
have one consistent relational view of all 
your data. 

The key to your distributed database 
is INGRES/STAR. Its open architecture gives 
you universal access to data (supporting 
multiple vendors’ hardware, software and 
networks), while preserving local control of 
data integrity and security. Users don’t have 
to worry about where the data is located, 
how to get it or what type of hardware and 
operating system are used. 


Which means you can build applications . 


and share data that span multiple com- 
puters just as easily as if all the data were 
located on one machine. Your entire 
company uses one powerful DBMS with 
consistent, reliable results. 


Integrated Application Tools. 
Only INGRES gives you a comprehensive 
application development environment. 
With a 4GL that includes SQL, a Visual . 
Forms Editor and host language interfaces 





(ADA, BASIC, C, COBOL, FORTRAN, 
PASCAL and PL/I). You'll work in an 
integrated environment that gives you 
unprecedented productivity in appli- 
cation development. 

Your end-users will find it easy to create 
forms, queries, reports and graphs, too. 
Because INGRES's Visual Programming 
tools give them the decision support capa- 
bilities they need. While reducing the MIS 
application backlog. 


High-Performance SQL 
And More. 


INGRES's SQL is broadly compatible with © 


IBM's DB2. So you can stay with the in- 
dustry standard. And move applications 
easily and quickly, whenever you want. 

You can also count on higher perform- 
ance. INGRES is uncommonly fast. And 
provides special support for transaction 
processing and complex queries. What's 
more, INGRES gives you the high levels of 
data security, integrity and consistency 
you demand. 

So look into the only truly distributed 
relational DBMS solution. INGRES. You'll 
see how the INGRES advantage is the key 
to integrating your dissimilar computers. 
For more information, call toll-free: 


(300) 4-INGRES 


From Canada, (415) 769-1400 





To Register for a FREE INGRES 
Seminar, Call 800-4-INGRES. 
Canadian Seminars, 415-748-3444 

















Relational Technology. 
IBM and DB2 are trademarks of international Business Machi 


Relational 
Technology 


1080 Marina Village Parkway 





~ Alameda, CA 94501 


INGRES. The Distributed SQL 
Relational DBMS. 
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HARD TALK 
4 James Connolly 


Sell substance, 
not buzzwords 


he buzzword of the 1970s — 

distributed processing, also 

known as departmental process- 
ing — is back in the computer indus- 
try’s everyday vocabulary. It has been 
popping up in business publications, 
product announcements and manage- 
ment seminars. 

The financial success of Digital 
Equipment Corp., the financial woes of 
IBM and IBM’s own announcements of 
the past six months — the System/36 
and System/38 additions, the emphasis 
on networking and the 9370 introduc- 
tion — have driven speculation and 
flat-out predictions that smaller sys- 
tems are the way to go. 

Of course, the skeptic might note 
that distributed processing was also the 
way to go eight years ago when IBM 
took the wraps off the 8100 series, 
which is still slipping toward one of the 
industry’s more painful deaths. And 
even DEC was successful, if not Wall 
Street’s darling, for its first two de- 
cades of promoting its minicomputers- 
over-mainframes solution. 

But it is obvious that some continued 
shift toward distributed processing will 
continue for several years and that suc- 
cess awaits the user and vendor compa- 
nies that can best implement distribut- 
ed processing solutions. 

Unfortunately for some companies in 
both the user and vendor communities, 
simply making commitments to distrib- 
uted solutions does not spell success. 

Some of the lucky ones, at least on 
the vendor side, have been DEC and 

See SELL page 39 








Connolly is Computerworld’s senior 
editor, systems & peripherals. 











IBM restricts 9335 delivery 


Newsletter hints access 
time setbacks responsible 


By James Connolly 

Amid speculation that access times 
have fallen short of what was promised, 
IBM has restricted the number of 9335 
disk drives that it will ship to individual 
customers. 

IBM officials deny there are any perfor- 
mance problems and claim that the restric- 
tions — for example, a customer with one 
IBM System/38 processor can receive only 
one 9335 — are due to unexpectedly high 
demand for the 855M-byte drive, which 
was announced in June. 

But reports persist that IBM either 
stopped or limited shipments after discov- 
ering that access times failed to meet the 
promised 18-msec average because of mi- 
crocode probiems. 

The performance problems were cited 
in a recent newsletter published by com- 
puter dealer UC America, Inc. and were 
raised during the meeting of Common, an 
IBM users group, two weeks ago. 

Attendees at the Dallas Common meet- 
ing said officials from IBM’s Systems Prod- 
ucts Division in Rochester, Minn., assured 
them that the 9335s are performing well 
but added that there may be some prob- 
lems in the way that the disk systems con- 


nect to hosts. 

“What we found is that IBM made the 
first wave of shipments of the 9335 and 
actually may have found them to be slower 
than the 3370,” said UC America Presi- 
dent Charles G. Hanna. He said he was con- 
tinuing to investigate the performance re- 
ports last week. 

When introduced June 16 for August 
deliveries, the 9335 was offered for use 
with the System/38. However, since that 
time, IBM has introduced the 9370 mid- 
range system, which also supports the 
9335. 

When asked about reports of problems, 
a spokesman for IBM’s Information Sys- 
tems Group in Rye Brook, N.Y., said that 
there are no performance problems and 
that the 9335 is meeting its specifications. 
He initially reported that shipments had 
been postponed for six months because of 
the unexpected demand. However, the 
spokesman later corrected that to state 
that the product was shipped on time and 
was still being shipped. He then reported 
that the six-month time period relates to 
the per-customer limit. 

As an interim measure, IBM is continu- 
ing a special installation program an- 
nounced with the 9335’s introduction. Un- 
der that program, customers who order 
9335s reportedly can receive the older 
3370 free of charge for use until the 9335 
is delivered. 











On the rise 
Third-Party lessors take a greater 
market share 





Method of 
Acquisition 


Purchase 
Rent or lease 
f 


1984 
51% 





54% 





rom 
manufacturer 24% 


Lease from third 
party 


14% 





25% 30% 32% 








information based on Datapro Research Corp. annual surveys of 
mainframe users. 





Slide seen in growth 
of fixed disk market 


By Eddy Goldberg 

LOS ALTOS, Calif. — During 1986, 
worldwide revenue for all types of rigid 
magnetic disk drives is expected to rise 
only 9.7% over 1985 levels to $15 billion, 
marking the first time in the 1980s that 
annual revenue growth for this market is 
expected to fall below 15%. 

However, a resurgence to a 19.6% annu- 
al growth rate in the 1987 to 1989 period is 
predicted in the recently released 1986 
Disk/Trend Report, published by Los Al- 

See SLIDE page 41 





IBM’s 9370 pres- 
sures makers of 
low-end plug com- 
patibles /36 


Fortune Systems 
adds 68020- 
based supermi- 
cro/37 


Perceptics aims 
optical disk sub- 
system at VAX 
market /37 


HP announces 
rugged, high-ca- 
pacity disk 
drives /38 
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NEW THIS 
WEEK 


mw Datachecker of- 
fers 32-bit- 
based point-of- 
sale systems 


@ For more on this and 
other new products, see 
pp. 115-143. 
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INSTANT 
ANALYSIS 


“Software is the 
heart of our busi- 
ness. Software is 
what we offer, 
and the hardware 
is something that 
goes with the 


software. ”’ 
— Digital 
Equipment 
Corp. Chairman 
and CEO 
Kenneth Olsen 





Mainframe-to-mini switch lights fire under gas firm’s MIS 


‘Glass house’ grows 
cold as VP pilots switch 


By Donna Raimondi 


ning and information systems. 

“You can do more with less,” Ev- 
ans said. The gas transmission firm, 
with $3.7 billion in 1985 revenue and 
4,000 employees, 
dollar cutbacks and in- 


faced 


fits — all of which required new 
tools and more staff. ““The complex- 
ity of the mainframe environment 
was swamping us,” Evans recounted. 


A& cost-cutting “mandate from top 
management and a “strong sugges- 
tion” to reduce its MIS head count led 
a Texas natural gas company to 
abandon its traditional IBM main- 
frame installation for a network of 
minicomputers. 

In addition to throwing out much 
of its complex centralized mainframe 
environment, El Paso Natural Gas Co. 
eliminated $5.5 million in operating 
costs and 33% of its MIS work force 
over a period of four years. The com- 
pany also sold a $6 million glass 
house it no longer needs, according to 
Robert Evans, vice-president of plan- 


creasing end-user demand 
toward the end of 1982. 
“We evaluated the status 
and direction of our situa- 
tion and saw competing 
demands on _ resources,” 
Evans told more than 100 
attendees during a presen- 
tation at the annual Inter- 
national Society of Wang 
Users, held recently in 
Boston. 

The gas company want- 


ed to put more users on-line, update 
its application software and add mainframe growth. Five million lines 
functions for strategic business bene- 


“i 
Robert Evans 


| ral Gas had an IBM 3033, 


| ty, 24 tape drives, 250 
| workstations and a 20% 


erected solely to accommodate large 


“So we decided to elimi- 
nate complexity instead of 
managing it.” 

In 1982, El Paso Natu- 


an IBM 3083 (upgraded to 
a 3081KX in 1983), 68G 
bytes of direct-access stor- 
age device (DASD) capaci- 


per annum _ hardware 
growth rate. Most of the 
equipment was housed in 
a building that had been 


of code, developed since the 1960s in 


several languages, ran mostly batch 
processing. The firm had installed 
IBM’s IMS/DC facility for on-line use 
but found it costly, time consuming 
and inflexible, Evans said. 

Major users groups within the 
company had their own satellite data 
processing groups, which led to dis- 
putes over, or advocacy of, individ- 
ual pieces of software, Evans said. 
“One financial software system had 
13 versions for different groups,” he 
added. When senior management ar- 
gued that there was no reason for 
costs to grow at such a rapid rate, 
MIS responded that it was only get- 
ting the users what they wanted. 

Management did not accept that 
expensive growth was the only op- 
tion, so studies were initiated to look 
into alternatives. After the studies, 

See MAINFRAME page 40 
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Motorola Computer Systems (MCS) can help you create a powerful alliance between 
the various levels of your computer environment—mainframe, minis, micros, and PCs. And 
we can integrate systems so that entire departments at different levels can share data, files, 

- programs, and resources. Efficiently and cost-effectively. 

The open architecture and open operating system of our new mid-range computers 
make them a powerful ally in multi-vendor solutions. In almost any environment, including IBM. 

And to make sure that your solution, current and future, is complete as well as 
specific—no matter how vertical your application—we’ve formed some powerful alliances of 
our own with third-party vendors. We offer financial incentives, development support, and 
marketing assistance to both value-added resellers and independent software vendors. 

We also have Motorola corporate alliances—a unique program of vertical technology 
integration from silicon to systems to solutions. Because of it, you get not only better solutions 
but greater reliability and faster delivery. And through Motorola Credit Corporation, we 

can offer a variety of financing alternatives. 

You benefit, too, from the internal 
alliances within MCS. For example, every 
installation is backed by our nationwide 
customer support operation and compre- 
hensive training programs. . 

Think of us not just as computer 
manufacturers but as allies. The Peace- 
maker in the Computer Wars. Write to us 
at 10700 N. DeAnza Blvd., M/S 42-20A, 
Cupertino, CA 95014. Or call 800-252-4488, 
ext. 737 (in California, 800-262-4488, 
ext. 737). 


MOTOROLA 
Computer Systems 





See us at Comdex/Fall 
Booth No. 1488 











Motorola r Systems, Inc. and Motorola Credit Corporation are 
subsidiaries of Motorola Inc. 

Motorola and the Motorola logo are registered trademarks of Motorola Inc. 
IBM is a registered trade! of International Business Machines, Inc. 





By David Bright 

With its latest IBM VM/ 
CMS-compatible departmen- 
tal processing system intro- 
duced just nine months ago, 
Canaan Computer Corp. 
boasted a two-to-one price/ 
performance advantage over 
IBM 4361 systems. 

But in October, IBM an- 
nounced its 9370 line of mini- 
computers, which utilizes the 
370 architecture, and sud- 
denly Canaan saw its advan- 
tage disappear. The 9370 
family is believed to offer 
price/performance figures 
similar to the Canaan DCS 
5800. 

The 9370 line could spell 
trouble for vendors of small- 
er plug-compatible machines 
(PCM) like Canaan and for 
National Advanced Systems 
Corp. (NAS) and Nixdorf 
Computer Corp., which offer 
slightly more powerful sys- 
tems. 

Because of the 9370 line’s 
arrival, the lower segment of 
the market is entering a 
“whole new area of plug 
compatibility,” says George 
Colony, president of Forres- 
ter Research, Inc. in Cam- 
bridge, Mass. “‘There was not 
a machine in the Canaan 
class before,” Colony notes. 
“But now the 9370 has fallen 
right on top of Canaan. I 
think they’re going to have 
some troubles.” 

However, the 9370’s intro- 
duction could be followed by 
announcements that would 
improve the _price/perfor- 
mance ratios of those PCM 
vendors. 

With base prices that 
range from $31,000 to 
$190,000, IBM’s four 9370 
models provide performance 
ratings from 0.5 million in- 
structions per second (MIPS) 
to 2.6 MIPS. 

Of these three PCM ven- 
dors, Colony says Nixdorf 
could fare. best because its 
price/performance figures 
are competitive with the 
9370 line. But Canaan and 
NAS are caught in the middle 
of the Digital Equipment 
Corp. and IBM battle, he 
says. 

Colony predicts that in its 
effort to quickly obtain mar- 
ket share, IBM will, within 
nine or 12 months, cut prices 
on the 9370 machines by 15% 
to 20%. He adds that IBM will 
not bring out a low-end Mod- 
el 10 in its 9370 line for at 
least two years because there 
is no market for such low-end 
machines. 

Despite the recent shake- 
up in the plug-compatible 
machine market, Canaan has 
taken an optimistic attitude. 
Product Marketing Director 
Richard Schreiber says that 
IBM has essentially validated 
the lower end of the plug- 
compatible market, which 
will mean a larger market 
and greater sales for Canaan. 

However, Colony points 
out that Canaan’s attitude is 
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IBM 9370 line puts pressure on lower end PCM makers 


reminiscent of the advertise- 
ment Apple Computer, Inc. 
placed in The Wall Street 
Journal in 1981 welcoming 
IBM to the personal comput- 
er market. 

Schreiber stresses that Ca- 
naan has been selling 9370- 
class minicomputers for 
three years and that IBM’s 
new systems will not be 
available until late 1987. In 


— 


The printer 


the meantime, he says Ca- 
naan is developing new ma- 
chines with better price/per- 
formance. 

Another plus for Canaan 
is its open architecture, 
Schreiber claims, noting that 
although the Canaan systems 
run standard IBM software, 
they also use standard Intel 
Corp. Multibus boards. 

At present, Canaan’s sys- 


The printers of ‘Texas 
s you need when 


tems are generally priced be- 
tween $50,000 and $85,000. 
Schreiber maintains that his 
company’s most significant 
competition in this area is 
DEC, noting that the NAS 
and Nixdorf machines are 
“‘too large’’ to be direct com- 
petition. 

A spokesman at NAS 
claims the 9370 line will 
have a “minimal, minimal im- 
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pact” on his company’s AS/ 
6600 line because the over- 
lapping only occurs at the 
low end of the AS/6600’s 
range. 

Like Canaan’s Schreiber, 
he hints that the current line 
will.soon be upgraded to a 
line with increased price/ 
performance. The AS/6600 
line starts at 1.6 MIPS, with a 
base price of $255,000. 
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Unix System V, Motorola 68020 ingredients in Formula 


Fortune soups up 
supermicro line 


By James Connolly 
BELMONT, Calif. — For- 
tune Systems Corp. has re- 
vamped its line of supermi- 
crocomputers with the 
announcement of systems 
based on the Motorola, Inc. 


68020 CPU and plans to offer 
AT&T Unix System V on 
those processors. 

Fortune previously sold 
the Motorola 68000-based 
Fortune 32:16 supermicro, 
which ran Fortune’s For:Pro 
enhanced version of AT&T 
Unix System III. For:Pro will 
be available on the new sys- 
tems, known as the Fortune 
Formula, although the com- 


pany plans to offer System V 
next year and plans to con- 
centrate on AT&T’s Unix im- 
plementations in the future, 
according to a company 
spokesman. 

Fortune officials claimed 
the Formula is designed to 
serve work groups of 10 to 28 
users in office automation 
and general business envi- 
ronments. They said it also 


can be used as a dedicated 
processor in applications 
such as communications, 
manufacturing and engineer- 
ing. The officials emphasized 
that use of industry-stan- 
dard hardware and Unix pro- 
vides users with an upgrade 
path and eases development 
of software by dealers and 
value-added resellers. 

The 32-bit CPU runs at 





Instruments. 
your needs are demanding. 


Premium performance and industrial 
quality. That’s what TI printers are 
known for. Their reliability has always 
been standard-setting. Their 
throughput, consistently high.’ And 
their quality surpasses the needs of their 
applications. Which means few, if any, 
failures and a minimum of downtime. In 
fact, about all the service a TI printer 
needs is a paper or ribbon change. 

- The reason is simple — every TI 
printer is made to do its job very well, 
for a very long time. 

The Model 810. The workhorse. 

For almost a decade, the Model 810 
heavy-duty 150 cps system printer has 
been printing forms and data — in 
virtually unattended operation. | 
performance has been so reliable ‘sist 
it’s the choice of most of the world’s 
major airlines for ticket counter service 
for one reason. If they aren’t printing 
tickets, they aren’t money. 

We even took the 810’s field-proven 
architecture and put it men opel 
Model 880 system printers. You can’t 


migration 

to the Model 810. They’re twice as fast, 
fully compatible with the 810, offer 
correspondence-quality aot a 
graphics, and come in three mode 

the standard 880, the 880DP and sy 
880AT. The DP model offers the higher 
throughput necessary for high-speed 
data processing forms and report 
printing applications. And the AT 
model is ideal for multi-user 
environments because it is both 
hardware- and software-compatible with 
AT- and XT-class personal computers. 


TI's micro-printers. They make more 
out of any PC. 

Dual-mode, letter-quality, color 
printing and graphics, too. However you 
use your PC, there’s a TI micro-printer 
to match. Our micro-printers feature 
front plug-in fonts, easy-to-use control 
cunaibtiicha Tahegsiteice life. They're 
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OmniLaser 
* As reported in the March 1986 edition of Data(Quest. 


also compatible with Ee all PC 
ware and third-party software. 

Available in both 80- and 132-column 

carriage models. 

Now, our OmniLaser™ Printers. TI’s 

answer to the shared-resource laser 

environment. 

The TI OmniLaser family of printers 
is the very first of the second generation 
of laser printers. Why did we wait? 
Laser printers of the first generation 
couldn’t live up to our standards for 
function, quality and reliability. In fact, 
our OmniLaser printers are documented 
to last up to 15 times as long as their 
first-generation counterparts, with the 
lowest cost per page in the industry.” 

To be TI printers, the OmniLaser had 
to print unerringly at incredible speed 
with unrivaled quality. And they had to 
be simple to use. The OmniLaser Model 
2015 will last in shared-resource work 
environments where lesser printers fail. 
They had to be the “810” of laser 
printers. 

So if you’re equipping a computer 
system with printers, or replacing those 
you already have, demand the printers 
that fit your demanding needs. Call 
1-800-527-3500. For the printers of 
Texas Instruments. 
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16.5 MHz and processes in- 
structions at a sustained rate 
of 2 to 3 million instructions 
per second (MIPS), and in 
bursts at 8 MIPS, the vendor 
said. Memory management is 
with a Motorola 68461 or 
68851 memory unit. A Motor- 
ola 68881 floating-point co- 
processor is optional. Basic 
random-access memory 
(RAM) is 1M byte and is ex- 
pandable to 64M bytes with 
1M-, 4M- and 16M-byte cards. 

The basic Fortune Formu- 
la is said to provide four 
asynchronous ports, any one 
of which can be designated 
as the system console. How- 
ever, the company said the 
system can be configured to 
support up to 80 serial ports. 
An optional Fortune:Link 
Controller is designed to al- 
low a 255-node network of 
Fortune 32:16s, Fortune For- 
mulas and IBM-compatible 
personal computers. 

The company said that an 
entry-level configuration, in- 
cluding 1M byte of RAM, a 
70M-byte hard disk and a 
60M-byte streamer _ tape, 
costs $21,900. 


Optical disk 
subsystem 
boosts storage 





By James Connolly 

KNOXVILLE, Tenn. — 
Perceptics Corp. has an- 
nounced its Lasersystem dig- 
ital optical disk storage sys- 
tem for Digital Equipment 
Corp. VAX and Microvax 
computers. 

The Lasersystem was de- 
signed to provide more than 
1G byte of data storage while 
being software transparent 
in standard DEC VMS envi- 
ronments. 

The subsystem includes an 
Optical Storage International 
Laserdrive 1200 disk drive, 
an Emulex Corp. UC04/14 
small computer systems in- 
terface host adapter, Percep- 
tics’ Laserware optical disk 
software and support. 

Perceptics claimed that 
the Lasersystem provides 
full on-disk VMS-compatible 
directories using Perceptics’ 
Worms-11 optical disk for- 
mat. Files may be deleted, re- 
named and modified, and La- 
serware is compatible with 
VMS utilities such as Backup 
and Digital Command Lan- 
guage commands. Applica- 
tion programs may use stan- 
dard I/O statements. 

A Lasersystem configura- 
tion costs $21,950 for one 
drive, a DEC Qbus or Unibus 
adapter, a Laserware end- 
user license, cables and rack- 
mount slides and documenta- 
tion. Additional drives cost 
$14,950. 
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HP introduces rugged, high-capacity disk drives for minis 


System counteracts 
dislodging of heads 


By Ninamary Buba Maginnis 

PALO ALTO, Calif. — Hewlett- 
Packard Co. has announced a format- 
ted 571M-byte disk drive designed 
for use with HP minicomputers and 
rugged enough to operate in harsh 
environments, including factories. 

The company also announced a 
formatted 307M-byte disk drive. The 
two disk drives are the fastest HP of- 
fers, according to the vendor. Both 
are compatible with HP’s existing 
high-capacity drives and are de- 
signed to increase on-line capacity of 


HP 3000, HP 1000 and HP 9000 sys- 
tems. 

The 307M-byte HP 7936 and 571M- 
byte HP 7937 are compact and rack- 
mountable. They are built with ad- 
vanced Winchester technology and 
are the first 8-in. HP disk drives that 
use sputtered thin-film media — a 
disk-manufacturing process that 
gives hard media a smooth service 
and superior magnetic qualities, ac- 
cording to the vendor. 

The drives feature a dual-servo 
system that counteracts dislodging of 
heads in harsh environments. One of 
the 14 recording surfaces is used ex- 
clusively for servo code. 

The HP 7936 and HP 7937 access 
information at 20.5 msec. for head 


movement and 8.3 msec. for rotation- 
al latency. The drives support data 
transfer at 2.35M byte/sec. The con- 
troller then buffers the data to the 
appropriate channel transfer rate. 

The HP 7936 and HP 7937 take up 
one-fifth the space of their larger 
predecessor, the HP 7933. The drives 
also consume less power and require 
less air conditioning than the HP 
7933, according to the vendor. 

The HP 7936 and HP 7937 come in 
two cabinet choices, with one holding 
two drives. A 19-in. Electronics In- 
dustry Association rack adapter is 
available for customers who want to 
mount several components in a stan- 
dard rack-mount package. 

An HP Interface Bus controller is 


built in, enabling it to operate with 
HP systems. This controller uses the 
CS/80 protocol, making it compatible 
with existing HP systems. A disk- 
controller cache is available as an in- 
tegral part of the drive. The cache of- 
fers 2M bytes of .random-access 
memory for “‘read cache” and a non- 
volatile, single-item ‘‘write cache.” 
The cache improves performance in 
some HP 3000 MPE-V and HP 1000 
system applications. The disk-con- 
troller cache can be included at time 
of shipment or purchased later as an 
upgrade. 

The HP 7937 with the interface 
bus costs $17,600. The HP 7936 with 
the interface bus is $13,500. Cache 
versions cost $2,000 more. 
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CSPI gives 
DEC systems 
science power 


By David Bright 

BILLERICA, Mass. — CSP, Inc. 
(CSPI) has introduced a line of at- 
tached 32-bit array processors it 
claims offers the best price/perfor- 
mance ratio available. 

Offering performance ranging 
from 38 million floating-point opera- 
tions per second (MFLOPS) to 280 
MFLOPS, the Mini-MAP XL models 
attach. to Digital Equipment Corp. 
VAX, Microvax and PDP-11 systems 
for increased computational power in 
signal processing applications. Key 
applications include seismograph ex- 
ploration and medical imaging. 

The array processors range in 
price from $32,500 to $138,250 and 
are compatible with CSPI’s_ 7- 
MFLOPS Mini-MAP model. Features 
of the new line include a Fortran 
compiler, a library of 450 scientific 
subroutines, up to 64M bytes of data 
memory and up to four array proces- 
sors per system. Four systems in the 
Mini-MAP XL group are targeted for 
typical signal processing applica- 
tions, such as image processing, so- 
nar and seismic processing. Another 
four models were designed for such 
applications as medical imaging and 
beam forming. 

According to product manager 
Roger Greene, the new systems build 
on the strengths of the Mini-MAP 
system, an excellent development 
software with large data memory 
and impressive throughput. “The 
Mini-MAP XL incorporates these ad- 
vantages while adding improved I/O 
capability and blazing peak perfor- 
mance,” Greene said. ‘“‘The beauty of 
the Mini-MAP XL is that all of the 
software developed for the Mini- 
MAP since 1982 is fully compatible.” 

Although the minicomputers and 
superminicomputers to which CSPI’s 
array processors. attach are also in- 
creasing in price/performance, 
Greene said there is still a big need 
for vastly increased computations in 
specific scientific applications. By 
concentrating on specific computa- 
tion-intensive tasks, array proces- 
sors can free up a system’s CPU jor 
other tasks. 
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Parallel Computers inks service agreement with RCA 


By James Connolly 

SANTA CRUZ, Calif. — 
Parallel Computers, . Inc., 
which claims its fault-toler- 
ant systems can be serviced 
for half the cost of nonfault- 
tolerant computers, has an- 
nounced an agreement. under 
which RCA Business Services 
Co. will service Parallel in- 
stallations. 

Parallel’s Director of Mar- 


keting Brian Knowles report- 
ed that service for Parallel’s 
installed base of about 90 
systems, including the 
200XR and 400XR supermi- 
crocomputers, at about 50 
sites had previously been 
handled largely by Parallel 
technicians at the company’s 
service center located in Cali- 
fornia. 

Such service generally re- 


quired customers to ship 
boards to the service center. 


RCA service 


Under the new agreement, 
RCA technicians will provide 
service at customer sites, 
generally during normal 
business hours. 

Knowles said that while 
Parallel’s fault-tolerant ca- 
pability makes it unlikely 


that a user would need emer- 
gency service, RCA will pro- 
vide such service, and cus- 
tomers can negotiate 
24-hour, seven-day service 
coverage. 

Knowles said Parallel of- 
fers three basic service plans 
at prices ranging from 4% to 
8% of hardware list prices 
per year. 

He said that, because Par- 


allel uses fault-tolerant tech- 
nology, duplicate processors 
keep a system operating in 
case of a failure, which re- 
duces the need for emergency 
service personnel. 

Conventional computer 
service on an 8 a.m. to 5 p.m., 
five-day basis costs 10% to 
12% of hardware costs with 
other vendors, according to 
Knowles. 





Sell substance, 
not buzzwords 


From page 33 


NCR Corp., which drifted out 
of the mainframe business in 
favor of the supermicrocom- 
puter arena and a modular 
superminicomputer ap- 
proach. NCR has quietly 
strung together four quar- 
ters of sales and earnings 
growth. DEC continues its 
outstanding growth. 

But it was only three 
years ago that even now- 
popular DEC saw its profits 
evaporate. More recently, 
Wang Laboratories, Inc. 
posted a $30 million quarter- 
ly loss despite the fact that 
it, like DEC, speaks of dis- 
tributed processing and con- 
nectivity. 

Companies like DEC, 
Wang and NCR are battling 
in a market in which vendors 
change their images as fast 
as Paris designers change 
styles. NCR has gone from 
cash registers to mainframes 
to communications and mini- 
computers. 

Wang has gone from cal- 
culators to data processing 
to office automation, with 
other lines of business in be 
tween. Now DEC Chairman 
and Chief Executive Officer 
Kenneth Olsen says his com- 
pany, once thought of asa 
hardware company and then 
promoted as a networking 
vendor, is actually a soft- 
ware company. 

On the user side of the 
fence, one hears success sto- 
ries about companies that 
dumped their mainframes 
for a string of minicomput- 
ers. But there are other tales 
of customers who committed 
to minicomputers that 
turned out to be slow as mud 
flowing uphill — minicom- 
puters that never ran the 
software that was supposed 
to tie it all together, let alone 
tie in personal computers. 

It is obvious that imple- 
menting a distributed pro- 
cessing solution is no differ- 
ent than any other business 
move. It matters not that one 
says the right things or even 
is the first kid on the block 
with a new lemonade stand. 
What counts is that the lem- 
onade isn’t sour and that the 
product and the strategy 
work. 
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Mainframe-mini 
switch lights fire 


From page 33 


MIS decided that minicomputers had 
advantages in  price/performance 
and that growth would be easier to 
control with minis. The smaller sys- 
tems offered better development and 
maintenance tools, spread the risks 
for failures and gave shorter soft- 
ware delivery dates and faster re- 
sponse times. In short, El Paso Natu- 
ral Gas could do more work with less 
hardware, Evans said. 

“We looked at 30 vendors — 20 of 
them in detail — for 10 major crite- 
ria,” Evans said. Criteria included 
price/performance, application de- 
velopment tools, ease of use, geo- 
graphical support for remote sites 
and communications with the IBM 
mainframes, because at that time the 
company still thought it would keep 
central mainframes and distribute 
the minicomputers. 

MIS chose the Wang VS systems 
based on the factors listed above. 
“We chose the Wang system for data 
processing, not for office automation. 
We did not consider office automa- 
tion factors in our criteria,” Evans 
said. ‘ 

The current installation includes 
six Wang VS 300s, three VS 100s, 600 
Wang workstations, one Prime Com- 
puter, Inc. 9955 used as a modeling 
system and an IBM 3081K with 200 
IBM workstations. All systems are 
connected together via telecommuni- 
cations, with the Wang machines 
connected by a Wangnet network for 
peer-to-peer communications ability. 


Mainframe use declining 


“The 3081 is used at 50% to 60% of 
its capacity in prime shift time, and 
that is declining. We will be down to 
spinning the operating software by 
the middle of next year,’”’ Evans said. 
The software development machine, 
a VS 300, serves 130 users and is the 
only machine with a compiler. 

El Paso Natural Gas decided when 
partially through the project not to 
abandon centralized processing. ‘‘We 
use what we call dedicated process- 
ing — with each machine dedicated 
to an area or set of functions. Users 
help schedule it and know the priori- 
ties on their machine, but we house 
all of them in one place,” Evans said. 

That place is the second floor of 
the company’s headquarters build- 
ing. Selling the former computer cen- 
ter building saved the company $1 
million a year, Evans said. ‘““When we 
get rid of the 3081, we will need only 
half of the second floor. 


“You can run the company on: 


minicomputer systems,” Evans said. 
The firm does all accounting, pur- 
chasing and other financial functions 
on the minis. Its largest software 
package is an in-house-developed gas 
settlement calculation system that 
generates 70,000 settlement state- 
ments each month and writes exten- 
sive reports for government agencies. 

The one million-line, 600-program 
package interfaces with 16 other ap- 
plications, uses 10G bytes of DASD 
and runs on a VS 300. “I mention that 
because you have to be able to fit 
your largest application on a mini. If 
you can’t, you need to investigate 
mainframes,”’ Evans said. 

Evans figures that on a per-million 
instructions per second (MIPS) basis, 
given the way El Paso Natural Gas 


operates, the Wang VS 100 costs 
$100,000, the VS 300 costs $60,000 
and the IBM 3081 costs $250,000. 
The IBM 3090, an obvious next step 
for El Paso if the firm had stayed 
with mainframes, costs $166,000 per 
MIPS, Evans said. ‘And minicomput- 
er MIPS are more robust than main- 
frame MIPS, because the operating 
system is more efficient.” 

Application development is much 
easier on the Wang than on the IBM 
systems, Evans said. ‘“‘The subsecond 
response time we are getting keeps 
the programmers at the desk because 
they never have to wait for results. 
This gives us increased productivi- 
ty.” Programmers’ jobs have expand- 
ed to include job administration and 
quality assurance functions, and 
staff members have responded well 
to the increased responsibilities, ac- 
cording to Evans. 


After living with 106 modifica- 
tions to IBM’s operating system, Ev- 
ans is glad that Wang does not allow 
alterations of its operating software. 
Batch programs can be developed 
three times faster than on the main- 
frame because of interactive compile 
and debug features; there has been a 
tenfold increase in on-line productiv- 
ity. Prototyping features allow for 
rapid development of system shells, 
Evans said. 

New programmers with knowl- 
edge of only Cobol can be productive 
in two weeks, as opposed to a six- to 
nine-month training period for new 
programmers using IBM’s IMS/DC fa- 
cility, he added. 


Staff decreased 


Evans was able to decrease MIS 
staff from 309 in 1982 to 203 today. 
The administrative function dropped 


from 35 workers to none. Ten appli- 
cations programmers — out of an 
original 74 — left, and client support 
system analysts decreased from 95 to 
61. 

Areas that have increased are sys- 
tems support — which grew from 
three to 16 workers responsible for 
helping users deal with personal 
computers and communications func- 
tions — and a few applications pro- 
grammer consultants, who have been 
brought in for the implementation. 

If El Paso Natural Gas had re- 
mained a mainframe shop, Evans 
said, the firm would be using an IBM 
3090 Model 400 and an IBM 3081KX 
at this point. Including all MIS costs, 
he would have spent $12 million to 
stay in the IBM world. By the time 
Evans is finished installing a project- 
ed 10 VS 300 systems, he will spend 
$2.2 million. 
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Implementation is not easy, Evans 
said, He faced heavy resistance from 
MIS staff and end users. ‘“‘The MIS 
people were afraid they would re- 
duce their marketability by switch- 
ing from IBM to Wang,” he explained. 

When asked by the users group at- 
tendees about bucking the ‘‘You don’t 
get fired if you buy IBM” trend, Ev- 
ans said the decision was difficult. “‘I 
think about that a lot. It’s a risk. You 
are rocking the boat. Maybe Wang 
will start an old folks’ home for those 
of us who don’t make it,” he said. 

Wang still needs to address the 
quality of job scheduling, tape man- 
agement and a few other tools; and El 
Paso Natural Gas needs more choices 
in general-purpose third-party appli- 
cations software, Evans said. But 
other than those needs, there have 
not been too many problems, he con- 
cluded. 





Slide seen in 
fixed disk mart 


From page 33 


tos-based Disk/Trend, Inc. 

James N. Porter, president of 
Disk/Trend, said the simple explana- 
tion of lower growth rates is last 
year’s overall flat performance of the 
computer industry and the fact that 
the annual growth percentage is com- 
puted from a larger revenue base ev- 
ery year. 

But other factors contributing to 
1985’s slowed growth for rigid disk 
drives will continue to affect the in- 
dustry in coming years. 

“The principal pacing factor on 
the growth of rigid disk drives is 
software that’s late, not ready or 


doesn’t do what people want,” Porter 
said. For example, as software be- 
comes more complicated, he said, it 
must increasingly work with other 
software or be multiuser, which re- 
sults in longer development times. 
Disk drives themselves are not 
part of the problem, according to Por- 
ter. Manufacturers are ready and 
waiting. Delivery of multiuser Intel 
Corp. 80286 and 80386 chips would 
be a tremendous boost to disk sales, 
but “the industry needs to wait for 
IBM to set the standards for the 
multiuser 286 and 386,” he added. 


Market breakdown 


The study breaks down the mar- 
ket, with individual revenue and unit 
shipment projections for rigid disk 
drives in nine separate product 
groups. 

Highlights from the report include 
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the following: 

eDrives with removable disks, 
once dominant in the industry, pro- 
vided only 6.8% of worldwide rigid 
disk drive revenues in 1985. That 
number will fall to 1.6% in 1989, with 
fixed disk drives providing the rest. 

e Fixed disk drives in the 30M- 
byte to 100M-byte range continue to 
be the fastest growing segment. 
Worldwide shipments are forecasted 
to reach 1.79 million units in 1986, 
up 117.8% over 1985. Of those, 94.7% 
are 54%-in. models, but strong growth, 
now beginning, is expected for 3%-in. 
drives. . 

e Shipments of drives of less than 
30M bytes were 3.29 million units in 
1985 and are expected to increase to 
9.46 million in 1989 with major 
changes in the product mix. While 
5%-in. drives accounted for 88% of 
total shipments in 1985, in 1989 they 
will be almost totally replaced by 3%- 
in. drives, which are predicted.to ac- 
count for 91% of the total shipments 
in this segment. 

eIBM’s actions are expected to 
drive the market for 3%-in. disk 
drives of less than 30M bytes. IBM 
began to manufacture the 3%-in. 
drives during 1986, and the report 
forecasts 1987 IBM shipments of 
730,000 of the smaller drives. 

e More than 50% of all rigid disk 
drive revenues are generated by 
drives with capacities of more than 
500M bytes, primarily from IBM and 
other producers of captive drives for 
use with mainframes. IBM’s revenue 
in this sector is forecast at $5.37 bil- 
lion in 1987, up only 3% from 1986. 
The study cites stagnant mainframe 
growth as the reason. 

ein the international arena, the 
long-term prediction is for U.S. man- 
ufacturers to lose market share, but 


PRINT™ (shipping mid-November) 
you can have all your PCs share 
Apple’s LaserWriter™ 

TOPS and TOPS PRINT are 
available at Businessland and other 
fine computer dealers. For the dealer 
nearest you, call 800-222-TOPS 


write Centram, 2560 Ninth Street, 
Berkeley, CA 94710. 

And we'll do just what a 
Macintosh and a PC can now do. Talk. 


TOPS 


the rise of the Japanese yen against 
the dollar during the past year has 
given U.S. drive manufacturers a 
short-term lift. The U.S. share of 
worldwide shipments of OEM drives 
is expected to rise from 66.7% in 
1985 to 69.4% this year. 


Trend predictions 


For 1987, Porter predicts the fol- 
lowing trends and events: 

e IBM will provide a second mid- 
life enhancement for the 3380 disk 
drive product line, first shipped in 
1981 and enhanced in 1985 with the 
dual-density 3380E. “It will likely 
happen in the first part of 1987. A lot 
of customers want better cost per 
megabyte,” Porter said. 

e A large increase in shipments of 
3%-in. Winchester drives. 

e Major shipments of high-end 
(more than 30M-byte) 3'-in. drives, 
used by IBM Personal Computer AT 
clone manufacturers to reduce sys- 
tem footprints. IBM may follow suit 
later in the year. 

eA new type of very fast disk 
drive that will be used in local-area 
network (LAN) servers. These high- 
capacity 5%-in. drives in the 100M- 
byte to 300M-byte range will reduce 
access time from 30 msec to 16 msec. 
The result will be a dramatic perfor- 
mance increase for high-end LAN file 
servers, allowing more users to be 
supported. 

Porter said there are five basic 
categories of rigid, or fixed, magnetic 
disk drives, including: 

e 30M bytes to 100M bytes — used 
in high-end PCs, in LANs as servers 
and in minicomputers 

e 300M bytes to 500M bytes — 
used primarily in minicomputers and 
some specialized systems. 


This talk is also remarkably 
cheap. TOPS is $149.00 per Macintosh, 
$389.00 per PC. 

As if that weren’t enough good 
news, we are pleased to also announce 
one of this year’s major advances in 
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Thanks for giving 
SyncSort 72% of 
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1986 Sort Survey. 
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Performance Improvements 


¢ EXCPs/SIOs: 45% 

© Program CPU Time: 25% 

e Supervisor CPU Time: 50% 
¢ Disk Work Space: 25% 














syncsort 


Syncsort Incorporated 50 Tice Blvd., Woodcliff Lake, NJO7675 


Ladies and gentlemen. . .sortusers. . . fellow Americans: As we 
stand before you today on this windswept Inaugural Platform, 
clutching our notes, we are both very proud and somewhat 
puzzled. 


We’re proud that SyncSort has again been re-elected 
to office as ‘‘America’s No. 1 Sort Program.” It’s now 
used by a whopping 72% of America’s major data 
processors, according to the latest IDC sort survey. 
Here’s the final vote tally: 


SORT 
PROGRAMS 
IN USE 

IN THE U.S.* 


© 
DFSORT 23% 


But proud as we are of this achievement, we're 
puzzled, too. How come 28% of you are still procrasti- 
nating about SyncSort? You use the best hardware, 
and sooner or later you're going to want the best sort 
program to make that hardware work even better. 


If you'll call, we'll prove to you that all three versions of 
SyncSort—OS, DOS and CMS—are clearly superior in the 
three critical areas of sorting: 


1. PERFORMANCE. Sorts have a built-in “Tammany Hall 
factor.” If they run inefficiently, they can embezzle a great deal 
of your computer resources and corrupt your entire system’s 
throughput. 


SyncSort prevents this by keeping sorts honest. Because of 
the technological breakthroughs we pioneered— many of which 
are now patented — all three versions of SyncSort scrupulously 
conserve computer resources. Just how well our policies 
are working for you can be seen by the chart at lower left. 


2. PRODUCTIVITY. There's more to sorting than sorting. 
SyncSort is loaded with sophisticated features that make it 
easy to perform other important data-processing functions. 
Using these features, the time required for simple applications 
can often be reduced from several hours to mere minutes. 
Another reason why SyncSort has always carried the 
programmer vote! 


3. SERVICE. We never forget who elected us to office. When 
you need sorting help, our Technical Service people will 
provide fast, accurate, courteous sorting advice. More than 
85% of all customer inquiries are resolved within 24 hours. 


To the 72% who cast their ballots for SyncSort, our 
warm thanks. And to the 28% who didn’t, better call us 
today. Why postpone the inevitable? 


*According to IDC’s 1986 Survey of Sort Products used with MVS and MVS/XA. 
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i SOFTLINE 


@ Jeff D. Vowel Jr. 


Curing backlog 
with relational 


hroughout every systems devel- 

opment group goes the cry for 

new fourth- and fifth-generation 
software tools to help reduce the ever- 
growing applications backlog. At the 
same time, corporate management at all 
levels complains about the lack of re- 
sponsiveness by the data processing 
group and the fact that many of those 
systems that do get developed do not 
work as they are supposed to. 

In response, the data processing peo- 
ple buy more software to help them 
develop more software. Then, when the 

‘software is installed, it is either not 
used, takes too long to train people to 
use or simply cannot do the job. 

Asomewhat more simple and less 
expensive answer to these problems is 
good, old-fashioned, up-front design 
work; creation of data element indepen- 
dence, systems integration and, above 
all, adherence to standards throughout 
the design and development process 
based upon an accurate, corporate, logi- 
cal data model. 

With the advent of relational data 
base structures, this becomes a much 
simpler process than before. The hier- 
archical, network, inverted-list and 
other physical data base structures pro- 
vided obstacles to effective usage of the 
logical data model. Instead, the focus 
was on the physical requirements and 
functions of the internal structure. The 
relational model lends itself to the actu- 
al structure, which results from the 
accepted logical data base design pro- 

See CURING page 46 








Vowell is owner and primary consul- 
tant of the Vowell Systems Group, Mid- 
dletown, N.J. 








Computer Associates exec plans 
to keep company on fast track 


By Charles Babcock 

Charles B. Wang founded Computer As- 
sociates International, Inc. (CAI) in 1976 
with three acquaintances from 


it began developing additional products on 
its own. Eventually, Wang says, his firm 
became ‘the tail that swallowed the dog,” 
with the U.S. operation buying 





Standard Data Corp., a New 
York service bureau. 

Since then, the company has 
grown into what appears to be 
the largest independent soft- | 
ware vendor in revenue, with |- 
its closest rival being the appli- 
cations giant Management Sci- 
ence America, Inc. (MSA). Un- 
like MSA, CAI is primarily a 
VSE and MVS systems house, 
piggybacking its products on 
IBM operating systems and sub- 
systems. 

Wang’s company started out selling a 
sort utility of a European firm, Computer 
Associates International of Switzerland. 
As the US. distributorship built up sales, 


Charles B. Wang 


out the parent company in 

_ | 1980. In December 1981, the 

| company went public, and the 

growth path has been on an up- 
hill curve ever since. 

More than other software 
houses, CAI has grown as much 
by acquisition as by internal de- 
velopment. It acquired Capex 
Corp. in 1982, moving what had 
been a VSE systems house into 
the MVS marketplace. In 1983, 
the company entered the micro- 
computer software market with 
the acquisition of Information Unlimited 
Software. CAI also acquired the business 
applications of Stuart P. Orr and Asso- 

See CAI page 49 








SOFTWARE NOTES 


Business Software 
acquires Condor 





Business Software Technology, Inc. 
(BST) of Westboro, Mass., has acquired 
Condor Technology of New York, origi- 
nator of the Control-1 source code 
change management system for IBM 
MVS sites. Control-1 is used by Empire 
Blue Cross of New York, Manufacturers 
Hanover Trust Co. and Mellon Bank NA. 
BST is a 2-year-old start-up founded by 
former Cullinet Software, Inc. execu- 
tives who brought the Run Time Evalu- 
ator, a performance monitor for sites 
using Cullinet’s IDMS/R, to market. 

a 


Attendees of the Ingres User Associ- 
ation in Philadelphia last week were 
given a preview of Ingres/PC, Rela-. 

See NOTES page 49 











APICS is forum for 
manufacturing tool 
debuts from Cullinet 


By Rosemary Hamilton 
ST. LOUIS — Software packages for 
manufacturing applications from Cullinet 
Software, Inc. and other companies were 
rolled out at the annual American Produc- 
tion and Inventory Control Society 
(APICS) conference here recently. 
Cullinet announced two packages for re- 
petitive manufacturing applications, both 
of which resulted from its recent acquisi- 
tion of Computer Strategies, Inc. (CSI of 
Grand Rapids, Mich. One is an existing 
package that had been sold by CSI for the 
Digital Equipment Corp. VAX market, and 
the other is an enhanced version of the 
Cullinet Manufacturing System, which 
runs on IBM mainframes or compatible 
systems. The VAX package will continue 
to be sold by CSI, now a Cullinet subsid- 
See SOFTWARE page 49 





Prudential pur- 
chases supplier of 
human resource 
systems /44 





Motorola demon- 
strates Unix- 
based operating 
system for 68020 
family /45 


Sg 
NEW THIS 
WEEK 


a Thorn EMI up- 
grades its FCS 
decision sup- 
port software 
for IBM main- 
frames 


@ For more on these and 
other new products, see 
pp. 115-144. 


RMR 
INSTANT 
ANALYSIS 


“‘The focus of de- 
velopment is 
clearly on MVS/ 
XA. It will continue 
to be the flagship 
of the fleet for 
large-scale 
production 


systems.” 
— Richard B. Butier, 
director of IBM’s 
Myers Corner Lab, 
Poughkeepsie, N.Y. 
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Candle widens features on Omegamon CICS-user package 


By Eddy Goldberg 

LOS ANGELES — Candle Corp. re- 
cently announced four additional 
features in its Omegamon perfor- 
mance monitoring software for IBM 
CICS/MVS. Version 407 includes im- 
pact analysis, recommendation 
menus, introductory menus and im- 
pact profiles, all designed to boost 
programmers’ ability to increase sys- 
tem availability. 

The Impact Analysis feature pro- 
vides information about the environ- 
mental factors affecting CICS perfor- 
mance, including other work loads 
and other CICS regions. It helps the 
user identify what other address 
spaces are affecting CICS perfor- 
mance, which allows for tuning of 


the entire CICS/MVS system, said 
Buff Jones, CICS product manager. 

Recommendation menus comple- 
ment Omegamon’s Exception Analy- 
sis feature. When an exception mes- 
sage is displayed as the result of 
system performance, violating the 
user’s pre-established performance 
level, a system analyst can call up the 
appropriate recommendation menu. 
This yields an explanation of the 
problem, describes its possible causes 
and outlines steps to solve or further 
analyze it. 

Jason Fox, system programmer at 
Ciba-Geigy Corp. in Ardsley, N.Y., 
said the recommendation menus 
make life easier for operators. ‘The 
new feature offers suggestions on 


how to fix what’s wrong,” he said. 
The recommendation menus also can 
be customized. Another benefit is 
that nonexpert CICS programmers 
can refer to recommendation menus 
for advice, Fox added. 

Fox said Omegamon 407 runs with 
10 CICS regions on an IBM 3090 Mod- 


el 400. He has been using Omegamon’ 


for the past seven years to monitor 
the CICS regions. “When you know 
there’s a problem in the system, Ome- 
gamon will tell you where it is, so you 
don’t have to do any hunting. It can 
usually point out exactly what’s go- 
ing wrong,”’ Fox said. 

Fox said there is a hotline at Ciba- 
Geigy for user problems. “‘The first 
thing we do when we get a call is 


check Omegamon,” he said. 

“Our products originally were de- 
signed for the super CICS expert,” 
said Pat Page, marketing consultant 
at Candle. ‘But CICS is beginning to 
grow rapidly and there’s a real short- 
age of these people now.” 

Impact profiles provides the user 
with a graphic display of the effects 
that work loads are having on CICS, 
providing a quick glimpse of system 
function, Candle spokesmen said. 

Omegamon Version 407 for MVS/ 
CICS is fully compatible with IBM’s 
CICS 1.7 and is integrated with Can- 
dle’s RTA/CICS and ESRA/CICS. The 
price for new customers is $23,500, 
with a version for extended architec- 
ture costing $25,500. 





Ae your System 38/36 software can’t int 
this many business functions, shift to B 


outselling 
integrated 38/36 software 
— even IBM's MAPICS? 

If distributors had only to worry 
about inventory control, or man- 
ufacturers about manufacturing, 
the business world would be a 
simpler place. But today more than 
ever, businesses are complex net- 
works of interlocking functions. 

That’ why every six business 
hours, another company chooses 
BPCS: integrated software for the 
IBM® System 38° and System 36°® 
that lets you manage different parts 
of your business the same way. Its 
the choice of more companies than 
any other integrated 38/36 busi- 
ness software. 

Modular for easy expansion. 

Each of our 23 integrated mod- 
ules puts another aspect of your 


business operation under your 
control. You may choose to use a 
single BPCS module. Or start with 
the one you need most and add 
more as your.needs dictate. Either 
way, the BPCS modular design 
allows easy expansion. 

The worldwide SSA Affiliate 
network — our secret to 
service and support. 

Our Affiliate network is a hand- 
picked, worldwide team of applica- 
tion experts who intimately know 
our software and your business 
requirements. Only SSA can 
provide local support worldwide. 

We'll back the installation of 
BPCS, and help you tailor it to your 
unique business requirements. 

And if you have any questions 
about the operation, modification 
or expansion of BPCS, an Affiliate 
will always be there with solutions. 


Performance Measurement 


We're the System 38/36 applica- 
tion software experts. 

SSA is'a software company. And 
we only make software for the 
System 38/36. That means every- 
thing in our organization is geared 
toward one goal — to help 38/36 
like clockwork. 

Call us today and we'll send you 
more information on what BPCS 
can do for your company. 

CALL 1-800-MFG-3638 

SSA, 200 West Madison Street 
Chicago, Illinois 60606 
(312) 641-2900, Telex: 
280379 SSA CGO 
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Prudential 
buys Tesseract 


By Charles Babcock 

Prudential Insurance Co. of Ameri- 
ca has purchased a small, San Fran- 
cisco-based supplier of human re- 
source systems and plans. to 
aggressively market its products in 
the U.S. 

Tesseract Corp., whose systems 
are in use at General Motors Corp., 
TRW, Firestone Tire & Rubber and 
Goodyear Tire and Rubber Co., has 
been noted for eight years as a ven- 
dor of IBM mainframe human re- 
source systems to major corpora- 
tions. Its suite of integrated products 
cover personnel, payroll, benefits 
and claims. But President Charles J. 
Yazel acknowledges, ‘“‘We have never 
marketed them well; we have never 
sold them well.” 

Furthermore, the 80-employee 
Tesseract, unlike most software com- 
panies, was dependent on its clients 
for much of its development money. 
A group of customers would set 
specifications and jointly fund a de- 
velopment project. “Our whole pay- 
roll product was developed that 
way,” said Yazel, a former vice-presi- 
dent of Tandem Computers, Inc. 

Tesseract’s acquisition by Pruden- 
tial a month ago is slated to change 
that. It now has a bankroll of $2 mil- 
lion for development and plans to 
double its employees in 1987. It start- 
ed 1986 with three salesmen; it plans 
to field 22 in 1987, Yazel said. 

It has also spent $700,000 on com- 
puter equipment to speed its develop- 
ment capabilities. In the past, pro- 
grammers worked late at night or on 
weekends to gain access to the termi- 
nals in short supply at Tesseract, Ya- 
zel recounted. : 

Prudential acquired Tesseract for 
an undisclosed amount because its 
human resource systems added a 
product to the services a large insur- 
ance firm can offer its employer-cus- 
tomers, said John LeDell, vice-presi- 
dent of the Prudential Group 
Department, which will oversee the 
acquisition. 

Tesseract’s revenue in 1985 was 
$4 million. They are projected to 
grow to $7 million in 1986 and $15 
million to $16 million for 1987, when 
the first effects of the Prudential ac- 
quisition willbe felt, according to Ya- 
zel. 
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Expert systems may change 
red tape to magnetic tape 


By Mitch Betts 

MCLEAN, Va. — Expert systems 
may dramatically change the way 
the U.S. government handles the 
tasks of public administration, if the 
prototype systems developed by re- 
searchers are ever used in the bu- 
reaucracy. 

Speakers at the Expert Systems in 
Government Conference, held in 


McLean recently, described expert . 


systems for use in processing welfare 
claims, responding to nuclear power 
plant emergencies, retrieving infor- 
mation from data bases and helping 
jet fighter pilots plan their missions. 

Artificial intelligence researchers 
at the National Oceanic and Atmo- 
spheric Administration in Boulder, 
Colo., reported that they have begun 
to develop weather forecasting sys- 
tems for use by the National Weather 
Service. 

“Today, the main topic of discus- 
sion is not if expert systems may be 
applied within goverment and indus- 
try, but how and when they may be 
best utilized,”’ said conference orga- 
nizers Kamran Parsaye, president of 
Intelligenceware, Inc., and Barry G. 
Silverman, director of the AI insti- 
tute at George Washington Universi- 
ty. 

A clear-cut government applica- 
tion of expert systems is the process- 
ing of welfare or medical claims, 
which are handled by computer sys- 
tems and require rule-based deci- 
sions, according to AI scientists. 

J. Walter Vera, a researcher at Mi- 
tre Corp. in McLean, described an ex- 
pert system that compares .a hospital 
bill submitted to the government for 
reimbursement with a knowledge 
base of the rules and judgments that 
is used to either accept or reject the 
claim. 

He said the expert system could 
cut government costs and provide 
better and more consistent service 
and would be easy to maintain when 
new legislation changes the rules. 

“The policies and _ regulations 
which cover the resolution process 
can be contained in a knowledge base 
in an easily understood format, rath- 
er than the typically obscure code of 
procedural languages. 

This allows maintenance to be per- 
formed by individuals with an in- 
depth knowledge of the policies and 
regulations, rather than by a pro- 
grammer without such knowledge,” 
Vera reported. 

Researchers at the conference de- 
scribed a variety of other govern- 
ment-related applications: 

eThe U.S. Nuclear Regulatory 
Commission (NRC) is supporting de- 
velopment of an expert system to 
help its emergency response team an- 
alyze critical data during a nuclear 
power plant meltdown. 

“The very complexity of determin- 
ing successful strategies for severe 
accidents requires consideration of 
expert systems,” said James P. Jen- 
kins, program manager for accident 
management at the NRC’s Office of 
Research. 

e Likewise, the-U.S. Department of 
Energy has funded the development 
of an alarm filtering system for nu- 
clear power plants. The system indi- 
cates to operators which alarms re- 
quire top-priority attention. 


One or two problems in a power 
plant triggers about 500 alarms, ac- 
cording to Dan Corsberg of the Idaho 
National Engineering Laboratory, 
thus giving operators a severe case of 
information overload. 

eThe U.S. Postal Service spon- 
sored research on a document analy- 
sis system that can locate the desti- 
nation address block on envelopes, 
something that its optical character 
readers have trouble doing. The ex- 
pert system had a success rate of 
85%, compared with 65% for the op- 
tical character recognition equip- 
ment. 





Motorola offers Unix version 


By Eddy Goldberg 

NEW YORK — Motorola Computer 
Systems, Inc. demonstrated the Sys- 
tem V/68 Release 3 Operating Sys- 
tem, the company’s implementation 
of AT&T’s Unix System V Release 3, 
for its 68020 family of computer 
products at Unix Expo recently. 

System V/68, which will be avail- 
able in the first quarter of 1987, was 
shown running with Network Ser- 
vices Extensions, Motorola’s version 
of AT&T’s Remote File System (RFS) 
implemented for the MC68020. RFS 
allows transparent file access across 
different Unix systems. 

The system was produced to com- 
ply closely with AT&T’s Unix V.3, 
said Dale Ouimette, manager for sys- 


tems marketing at Motorola. 

System V/68 is object code-com- 
patible with Motorola’s previous 
Unix product; System V/68 Release 2. 
It will be offered in four levels. The 
generic basic version will be offered 
to the company’s MC68020 chip and 
board customers via source licensing. 
The enhanced version will be avail- 
able to the company’s OEM VME com- 
puter systems, as well as in its Vi- 
sion/32 and System 8000 products, 
targeted at value-added reseller and 
end users. 

In response to questions on Motor- 
ola’s commitment to support its cus- 
tomer base, Ouimette emphasized the 
company is “here to stay in the com- 
puter industry.” 
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Curing backlog 
with relational 


From page 43 


cess known as normalization. 

As a result, it is possible to use the 
relational data base to design its own 
data bases and enforce many naming 
standards and adherence to the logi- 
cal data model design. 

To use the relational data base as 
a design tool, you must first mandate 
the use and enforcement of naming 
standards. Then you must either cre- 
ate a logical data model or use a 
current design and input it into a set 
of relational tables using a front-end 
editing system. 

With the editing system, designers 
may input the data element descrip- 


tions and names for their logical data 
bases, including the various relation- 
ships such as one-to-one, one-to- 
many, etc. 

After the logical design is com- 
pleted, you can generate the data 
base generation statements for your 
particular relational structure as 
well as a pictorial representation of 
the data model itself. 


Screen painting 


Then, by using screen painting, 
you select the data elements for that 
particular screen, making sure you 
use the same names that were de- 
fined in the logical design. This will 
create the screen definition for 
whichever data communications 
monitor or screen manager that is 
used and an appropriate program 
skeleton for processing that screen. 

Because of the similarity of the 


logical design to the actual relational 
structure, the next step becomes a 
much simpler process. The individ- 
ual data elements have been previ- 
ously defined in the table structure 
and can be accessed by element, de- 
pending on the element type (prima- 
ry or secondary key, key descriptor, 
etc.). Each element can then be ac- 
cessed and the appropriate data ma- 
nipulation language created, as well 
as Cobol and PL/I definitions and 
Call statements, without regard for 
master/variable relationships, par- 
ent/child relationships, etc. 

By selecting various functions 
(such as ADD, DELETE, UPDATE, 
VIEW) for particular data elements, 
further additions to the previous 
program skeleton can be created. The 
basic processing will now be finished 
and created in a program, in which 
you can now edit to add various 





Every year, American businesses lose an estimated $3 billion due to 
computer crime* And as personal computers and distributed processing gain 
-momentum, the problem of protecting mainframe computer resources will 
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unique checks and functions. 

The key to the production of the 
source code is a set of standardized 
program skeletons, an enforcement 
of usage of the naming conventions 
and an understanding of the func- 
tions of the particular languages and 
data communications monitor used. 

It is true that this will not create 
all the necessary program code, but 
it will create most of it. The addition 
of query and report generators that 
are integral parts of most relational 
data bases will eliminate the need 
for many program-generated reports 
and, through the use of the various 
on-line interfaces, can make many of 


‘these become standard production- 


type systems without any coding. 
Whole systems can be produced 
quickly because of the reduction of 
time spent in reproducing code and 
functions that are the same in most 
programs. 


Skeleton concept 


By enforcing standards and the 
use of this “‘skeleton’’ concept, much 
of the time spent by individual pro- 
grammers in supposed creativity is 
eliminated, which is where the ma- 
jority of time is spent and where 
most of the problems occur later in 
terms of maintenance and the addi- 
tion of changes. 

The ideas of logical design and 
standardization are not new. Even 
relational data base structures are 
not new. But the ever-increasing end 
user demand for data processing ser- 
vices and the greater realization of 
the necessity of the effective usage 
of data processing — as well as the 
need for quick response to change — 


- mandates a quicker solution to the 


problems of productivity. 

The use of fourth-generation soft- 
ware does not seem to be resolving 
much of the problem, probably be- 
cause of costs associated with the 
initial purchase, the need for addi- 
tional training and programmer re- 
sistance. These systems cause other 
problems in the areas of systems 
integration and enforcement of stan- 
dards. 

The ideal of roll-your-own appli- 
cations generators can be implement- 
ed relatively inexpensively. They 
combine the necessary ideals of logi- 
cal design and corporate integration 
with the absolutely necessary fea- 
tures of standards enforcement. 
They also will produce systems with- 
out using new or unknown tech- 
niques, produce source code in a lan- 
guage that is known and modifiable 
(Cobol, PL/I, etc.) and use the soft- 
ware that is already in the shop. 

This solution seems somewhat 
simplistic, and it is. For years the 
implementation of data element inde- 
pendence has been preached as the 
answer to the dependence upon 
physical data base structures. The 
costs of training a person in that 
physical structure and of hiring al- 
ready-trained personnel continues to 
rise. 

The advent of commercially viable 
versions of the relational data base 
structure can eliminate the need for 
most of that specialized training and 
result in much greater productivity. 

It is time to learn from past mis- 
takes. The relational data base will 
be the cornerstone for every data 
processing department in the near 
future. Start using it correctly now 
to help solve current problems and to 
avoid recreating these same prob- 
lems we currently face in using exist- 
ing data base management systems. 




















Watch what happens next time you 


ask a mainfr 





7 may get aconvincing song and dance, but 
underneath it’s a different story. Behind those 
pat answers that software vendor is actually 
sweating and squirming. 

Why don't they want you to see a complete 
list? Simple. They know that their size and name 
familiarity do not guarantee happiness. Many 
“single source” or “all-things-to-all-people” 
vendors have, at best, uneven quality across a 
multi-application product line. They know that 
their customer list may contain a good number 
ofless-than-happy clients. It’s difficult for these 
vendors to commit the human and monetary 
resources necessary to produce the type of superior 
product available from a firm that specializes in a 
single application area. A firm like Data Design. 

Data Design develops mainframe financial 
applications software. Period. We understand all 
our users’ requirements and are therefore able to 
provide the necessary support: over 40 percent of 
our support and installation staff are CPA's or have 
MBAs. 

Data Design doesn’t balk at giving prospective 


customers a complete customer list. That's because 
hundreds of FORTUNE 1000 companies have 
reaped exceptional results from our financial soft- 
ware systems. Alcoa, Gerber, Pillsbury, Sherwin- 
Williams, Merrill Lynch, Bankers’ Trust, Bristol- 
Myers, Federal Express, Litton, Lloyd’s Bank, The 
New York Times Company, Owens-Corning, Royal 
Business Machines, Warner-Lambert and hundreds 
more have opted for Data Design over other major 
vendors. Write for our complete customer list and 
ask anyone on it about our fast, trouble-free 
implementation; system flexibility and ease of use; 
in-depth training and responsive, knowledgeable 
support; management level people in customer 
service positions, and more. 

You'll find that people who want financial soft- 
ware relief choose Data Design. Since 1973, nation- 
ally recognized independent software surveys 
have confirmed Data Design’s unsurpassed record 
of user satisfaction —year after year. That’s why 
we'll give you acomplete customer list —and they 
won't. 

So, if you're in the process of looking at main- 


DA 


ame software vendor 
for acomplete customer list. 


frame financial software for your company, put 
Data Design on your list. Then tell the other 
vendors on it you're also looking at Data Design. 
And watch what happens. 

Financial software by Data Design. 
Simply the best. 
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CAPITAL PROJECT MANAGEMENT _ 
Learn more about the best financial software 
available, call Betty Fulton toll-free at 800-556-5511 

today. 
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CAI exec plans 
for fast track 


From page 43 


ciates, Inc. and further committed it- 
self to the micro market in 1984 
when it acquired Sorcim Corp. Mean- 
while, CAI added to its mainframe 
product line through the acquisitions 
of Arkay Computer, Inc. in 1984 and 
Value Software, Inc. and CGA Com- 
puter, Inc. in 1985. 

Wang runs CAI with a highly per- 
sonal style, circulating through the 
Garden City, Long Island, headquar- 
ters in New York calling many em- 
ployees by their first names and 
bringing his brother, Anthony, into 
the firm as president and chief oper- 
ating officer. The Wang family emi- 


grated from mainland China, and, 
Wang says, “There’s no land of op- 
portunity like the United States.” 

The following interview was con- 
ducted by Charles Babcock, Compu- 
terworld’s senior editor for software. 

CW: You reported revenue of $191 
million for fiscal 1986, which ended 
March 31. How does 1987 appear to 
be shaping up? 

‘WANG: Wall Street analysts pro- 
ject something like $255 million. 

CW: Cullinet Software, Inc. just re- 
ported a losing quarter. Do you ex- 
pect to reach $255 million? 

WANG: I think it’s realistic. We al- 
ways project a growth of 30% to 35%. 
It’s actually higher. We just reported 
second-quarter revenue of $63.5 mil- 
lion, up 51% from the year before. 
Net income was up 105%. y 

CW: What’s moving for you? 

WANG: The thrust of our business 


is in the systems products area. Our 
products are not a major capital item 
expenditure. They are also designed 
to automate the DP installation. In 
times when there is a perceived slow- 
down or curtailment of spending, DP 
managers often look for another solu- 
tion. Instead of buying four more 
disk drives, they may opt to buy a 
disk management system. 

CW: IBM just reported a slacken- 
ing in the growth of its international 
sales. How have they fared for you? 

WANG: We have a very strong for- 
eign or international operation. Forty 
percent of our revenue is based in the 
international marketplace. The tact 
we have taken is to establish local 
companies in the countries where we 
do business. In [West] Germany, 
France and Italy, we are the largest 
independent software house. 

CW: Don’t you find your account- 
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ing applications face tough competi- 
tion from MSA, McCormack & Dodge 
Corp. and others? 

WANG: Our products work from 
MVS right down to VSE. Where we’re 
having more success is probably in 
the VSE market. 

CW: What’s -moving in the MVS 
area? 

WANG: In the systems area, the 
whole product line: production man- 
agement, resource management, job 
accounting. 

CW: Let’s consider IBM. IBM has 
never been too preoccupied with sys- 
tem utilities. They’re not in there 
pitching one utility after another. 

WANG: I don’t think IBM really 
pitches software. I think they take 
orders for software. I don’t think this 
is something that’s new. I mean, IBM 
is a hardware company. They. give 
you 10 more million instructions per 
second. Then they give you a new op- 
erating system that uses 11, so where 
are you? You’ve got to get another 
new machine anyway. 

CW: Do you see them being more 
active in your line of business? 

WANG: We’ve seen a lot of them 
even in the past from a couple of van- 
tage points. But our strategy is to add 
value to IBM base products. 

CW: You have entered the data 
base management system market 
with CA-Universe, but I don’t know 
Computer Associates as a data base 
management system vendor. 

WANG: It’s a good engine plus 
great tools. If somebody wants to use 
[IBM’s] DB2 engine, then they can 
still buy the tools. We have an in- 
stalled base of about 250. 

Cw: Is CA-Universe actually a 
compatible system with DB2? 

WANG: No, not today. That is the 
goal. I don’t know what the exact de- 
velopment schedule is. 

CW: How is the micro area doing 
for you? 

WANG: The micro area has not met 
our expectations. It is breaking even. 

CW: What is the problem there? A 
great deal of competing products? 

WANG: Everybody has written 
their own by now. In micro software 
marketing, the thing that has been 
lacking in the past is the whole as- 
pect of service and support. People 
feel, ‘I’m spending $400 to $500 on a 
product.’ You know it’s a cheap prod- 
uct, as people say. And therefore the 
vendor is reluctant to provide sup- 
port. But that is how we have built a 
loyal following on the mainframe 
side, with support. 

CW: You are trying to build your 
micro customer base, a process that 
is not necessarily highly profitable? 

WANG: There isn’t a lot of revenue 
for that. As a whole, the micro divi- 
sion does make a nominal profit. The 
second quarter was quite a bit better. 

Cw: Are you still acquiring micro 
products? 

WANG: We look to see what we can 
leverage off whatever investment we 
have made. ... We have plenty to do 
right now with Supércalc 4, Super 
Project and Easy Business. 

CW: Who makes decisions on ac- 
quisitions? 

WANG: It’s a team effort, though I 
do have the veto power. It’s sort of a 
group effort to look at a company. 
Since we have a good distribution 
force, we will look at how we can 
best leverage off our product base. 
We want to make two plus two equal 
six, or eight or 100. 

Cw: Is your pace of acquisition 
likely to continue? 

WANG: Yes. 
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Software out 
at APICS 


From page 43 


iary, and the IBM package 
will be marketed by Cullinet. 

The VAX package is cur- 
rently available to run under 
the Pick operating system 
from Pick Systems, or on the 
Honeywell, Inc. DPS-6. The 
IBM package, currently in 
beta test, is scheduled for 
shipment in early 1987. 

Along with the software 
announcements, Cullinet said 
it had beefed up its consult- 
ing services for manfacturing 
customers. 

The Cullinet Manufactur- 
ing System-Repetitive is an 
extension of Cullinet’s exist- 
ing manufacturing software 
and will continue to be sold 
to discrete manufacturers or 
those that develop products 
on a made-to-order basis. 
Cullinet used CSI’s repetitive 
manufacturing expertise to 
extend the mainframe manu- 
facturing system’s functiona- 
lity, according to Tom 
McDoniel, director of com- 
mercial products. 

CSI, which McDoniel said 
had ‘‘just about cornered the 
market’ in repetitive manu- 
facturing,” worked with Cul- 
linet to ‘extend our applica- 
tions.”” He added, ‘CSI had 
just started to move into the 
IBM marketplace, and that’s 
one of the things that 
brought us together.” 

Both products are made up 
of eight modules for the man- 
ufacturing process, including 
bill of materials, inventory 
and shop floor control. The 
repetitive package will sell 
for the same price as the ex- 
isting product, according to 


Notes: Oracle, 
Wang sign up 


From page 43 





tional Technology, Inc.’s 
personal computer-based 
version of the relational data 
base management system. A 
1987 debut is planned. 

a 


Oracle Corp. has signed 
an agreement to port its 
products to the Wang Lab- 
oratories, Inc. VS series of 
minicomputers and the Wang 
desktop microcomputers. 

a 

Seventy-four percent of 
the insurers in a survey con- 
ducted by Pallm, Inc. said 
they used packaged software 
from independent suppliers 
rather than developing all 
their systems in-house. A 
year ago, the figure was 69%, 
according to the Indianapolis 
supplier of software to the 
insurance industry. Client 
management and reinsurance 
packages were among those 
most in demand, spokesmen 
said. 


the vendor. Starting at 
$70,000, the combined pack- 
age can cost $560,000 if all 
modules are purchased. 
Those current users on main- 
tenance contracts can up- 
grade as part of their annual 
software renewal fee, Cul- 
linet said. 

The VAX repetitive manu- 
facturing software, which 
ranges in price from 
$100,000 to $180,000, is sim- 
ilar in principle to the IBM 
package. It consists of six ap- 
plication modules for the 


manufacturing process. 

The following products 
were also announced at the 
APICS conference: 

e Western Data Systems 
said its manufacturing man- 
agement software, which it 
had been selling for Hewlett- 
Packard Co. 3000 minicom- 
puters, is now available on 
IBM mainframes and will be 
available for IBM’s recently 
announced 9370 mid-range 
system early next year. 

The Compass Contract is 
designed for aerospace and 


defense contractors and fi- 
nancial and contract manage- 
ment in a manufacturing en- 
vironment. It includes 
applications for cost account- 
ing, quality control and gov- 
ernment reporting. The pack- 
age has a base price of 
$300,000 and runs under 
both the IBM MVS and VSE 
operating systems on IBM’s 
4300 systems through its 
high-end 3090 series. It will 
range from $100,000 to 
$200,000 for the 9370 series. 

e Tandem Computer, Inc., 


maker of the Nonstop com- 
puters for on-line transaction 
processing, said it teamed up 
with Thomas-Laguban & As- 
sociates Inc. (TLA), which 
sells the Interact factory 
automation software. Under 
terms of the agreement, TLA 
will sell its software, used 
for shop-floor planning and 
control, to Nonstop users in 
factory environments. The 
software is customized for 
users’ needs and includes a 
TLA-designed data base for 
manufacturing-related data. 
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WE COULDN'T BUILD 
BETTER PRINTERS FOR BIG-BLUE 
SYSTEMS IF WE WERE, 
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when you compare Printronix 
mance, features and speed, it’s cleat 
to see who's best. Printronix printe 
plug and print with virtually every 
system those guys build. From main-7 
frame to mini to PC. They can't hide ~ 
our lower cost, or cover up the fact that _ 
Printronix offers a broad range of 
printers with an even broader range 
of applications. 

Band printers with a top speed 
of 2,000 LPM. State-of-the-art laser 
technology. High-resolution graphic 
printers. Even a family of industrial 
strength bar code printers and printer/ 
plotters. An entire line that couldn't 
work harder if their name were you- 


Printronix reliability is proven 
with hundreds of thousands of printers 
on the job. And we've got you covered 


yours Seki 





you made a smart decision. Now ~~ 
make a smarter decision in baeitea 
printers. It'll make yeu-know-who 


look even better. 


For more information mail in the 
coupon or call 800/826-3874. In 
California, 800/826-7559. 
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The Application Connection™ by Lotus’ is a line of vendor-independent 
connection products which enhance your existing investment in corpo- 
rate information systems. 

T-A-C increases productivity of end users and technical support staff 
by allowing them to better exchange information residing in multiple 
applications 

T-A-C gives PC users the ability to put data in—and pull data out of— 
IBM® mainframe packages including SAS, FOCUS, RAMIS, NOMAD2? 
SQL/DS, ADRS2, and others. 

That’s the brief introduction. If you want the complete story, just call 
1-800-554-5501 and ask for T-A-C information. In Massachusetts call 
1-617-253-9172. 


Lotus The Application Connection 


One product line of PC and mainframe software from Lotus connecting 
many existing PC applications, micro-mainframe links and 
mainframe applications 
© 1986 Lotus Development Corporation. Lotus, 1-2-3, S; F 


The Application Connection is a trademark of Lotus Developm 
Corporation. NOMAD? is a registered trademark of D & E 


tered trademarks of Lotus Development Corporation. 
egistered trademark of International Business Machines 
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Class costly 
for Zapmail 


ike the proverbial Thanksgiving 

turkey, Federal Express Corp.’s 

Zapmail service will not survive 
the end of November. But Federal Ex- 
press is nobody’s fool, and Zapmail is 
no technological turkey. What hap- 
pened? Why? And what are the implica- 
tions of Zapmail’s failure to thrive for 
other facsimile-based services? 

On the surface, Zapmail had every- 
thing going for it. Federal Express is a 
$2.6 billion company that has become 
the IBM of the air courier industry. Its 
visionary founder, Fred Smith, recog- 
nized early the high value of computer 
communications. The company was 
quick to apply radio, microwave and 
satellite technologies to improve ser- 
vice levels and reduce costs. ; 

In the early 1980s, Federal Express 
recognized the potential threat and op- 
portunity of electronic document inter- 
change. The company developed a ser- 
vice that would electronically transmit 
documents across the country within 
two hours. The firm could then lever- 
age its courier force by picking up docu- 
ments and/or delivering them to their 
destination. Federal Express set the 
standard for overnight delivery, and 
now it intended to do the same for 
same-day delivery. Facsimile technol- 
ogy was selected as the vehicle. 

Facsimile-based services had a histo- 
ry of failure. ITT’s ill-fated Fax Pak 
could not even be given away in the 
early 1980s. The U.S. Postal Service’s 
Intelpost fiasco has been the source of 

See CLASS page 59 
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Datapoint powers up LAN 


Adds power, connectivity 
to gain market position 


By Alan Aiper 

SAN ANTONIO — Attempting to 
strengthen its position in the departmental 
computing arena, Datapoint Corp. recently 
unveiled enhancements that add power 
and multivendor connectivity to its Arc lo- 
cal-area network (LAN) system. 

Datapoint’s latest additions to its Arc 
line of network servers incorporate the In- 
tel Corp. 80286 microprocessor, with a fu- 
ture migration path to the more powerful 
80386 microprocessor, the company said. 
The Starship II host system can be config- 
ured with two to four tightly coupled 
80286-based processors that share access 
to memory, I/O channels, controllers and 
other devices over a 32-bit internal bus. It 


supports between 40 and 150 users, oper- 
ates at 3.2 million instructions per second 
and delivers throughput of 2,616M byte/ 
sec., Datapoint said. 

Datapoint also released RMS/XA, an en- 
hanced version of its Resource Manage- 
ment System (RMS) designed to coordinate 
multiuser resource sharing on the Starship 
II system. The new operating system inte- 
grates data generated by or stored on 
equipment from different vendors, making 
it accessible to users in a uniform format, 
Datapoint said. 

RMS/XA supports multiple operating 
systems such as Unix, Digital Equipment 
Corp.’s VMS and Microsoft Corp.’s MS-DOS 
and is compatible with existing RMS im- 
plementations, allowing the Starship II to 
become another resource-sharing unit, 
along with other Datapoint processors, on 
Datapoint’s Arcnet LAN. Datapoint work- 

See DATAPOINT page 59 





Data equipment 
grabs larger slice 
of budget pie 


By Elisabeth Horwitt 

ELLICOTT CITY, Md. — A 132-compa- 
ny survey recently completed by Newton- 
Evans Research Co. found that data com- 
munications managers expected to spend 
an average of $1.472 million each on data 
communications equipment next year. 
This represents a 44% cumulative growth 
rate since 1984, when the average data 
communications budget was $1.019 mil- 
lion. 

Budget plans for 1987 call for an aver- 
age 11.1% increase over 1986 levels, while 
the average budget increase from 1985 to 
1986 was only 7.9%, the report noted. 

On the average, respondents told New- 
ton-Evans they plan to allocate half of 
their 1987 budgets to data transmission 
equipment, about 30% to data concentra- 

See DATA page 57 
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Communications 
budget allocation 

Data communications departments 
to allocate more money to network 


resource control and less to 
transmission 





Information provided by Newton-Evans Research Co. 














Carcel brings 
voice/data multi- 
plexing technol- 
ogy to market /54 


Hewlett-Packard 
enhances its pro- 
tocol analyzer 
family/55 


a eS 
NEW THIS 
WEEK 


mw A19.2K bit/ 

sec. connection 
between Ap- 
ple’s Macintosh 
and Northern 
Telecom’s Me- 
ridian SL1 PBX 
is announced 





For more on this and 
other new products, see 
pp. 115-143. 


NARI ARE 
INSTANT 
ANALYSIS 


“‘Anyone who un- 
derstands it 
should come to 
work for Microsoft 
as a product man- 
ager.”’ 
— Bill Gates, 
chairman of Microsoft 
Corp., talking about 
connectivity 





SYSTEM 2000 DBMS for Only $12,000 





All the Extras Without the Extra Costs 








You don't have to spend a bundle to get a 
full-function data base management 
system. For a first-year fee of $12,000, 
SYSTEM 2000®° DBMS gives you: 

@ an integrated data dictionary 

@ on-line query/update 


@ a report tor 
° relatio: Lvs el 
rogramming in 
a Llccenslity tehning and 
technical support. 








Renewal rates are even lower. Plus, you 
can now link SYSTEM 2000 DBMS with 
the SAS® System of software to build data 
bases, store and retrieve data, merge and 
manipulate data, perform your analyses, 
and — reports and presentation 
graphics. You can even give Information 
Center users access to your DBMS 
through easy-to-use SAS menus. 





Before you invest a bundle, find out why 
SYSTEM 2000 DBMS is the most eco- 
nomical data base management system in 
the industry. 

SAS and SYSTEM 2000 are registered trademarks of SAS Institute Inc 


Copyright © 1986 by SAS Institute Inc. Printed in the USA 


SAS Institute Inc. 

Box 8000, SAS Circle 

Cary, NC 27511-8000 

(919) 467-8000 Telex 802505 














ACCESS 





BENEFICIAL DID. 


MONROE DID. 


COSMO OIL DID. 





A financial services company in a state 
of rapid growth needs a state-of-the-art 
information system technology. That’s 
why Beneficial Corporation turned to 
Cuthinet Software and its three-level 
integration. Serving credit, banking 
and insurance customers around the 
world, Beneficial will utilize Cullinet’s 
IDMS/R, Fourth Generation Appli- 
cations and Information Center i 
agement Foe ‘Together they will 
ive Beneficial the speed and accuracy 
ee sets their financial services apart. 
Beneficial recently bought Cullinet ap- 
plications packages to handle every- 
thing from general ledger to human 
resources management. And they’re 
convinced that the flexibility a re 
sponsiveness of Cullinet’s relational arch- 
itecture will let them react quickly and 
positively to the pressures of a highly 
competitive business environment. 


The ability to leverage production with 
ttuly efficient decision support is what 
put Monroe Auto Equipment on the 
road to Cullinet’s IDMSR, Manufac- 
turing Applications and Information 
Center Management System. The 
world’s leading manufacturer of auto- 
motive ride control systems, includin 
popular Monroe shock absorbers, an 
struts, they were impressed with 
Cullinet’s broad hi offering. Their 
objective: reduce inventory, cut scrap, 
and improve labor efficiency. Cullinet 
software will help them meet those 
objectives. Cullinet’s technological 
superiority will allow Monroe to 
improve planning of its manufacturin 
operations (manpower, machines an 
materials) while it helps generate a 
production schedule Br more closely 
corresponds to its customers’ require- 
ments. [he Cullinet solution will 
make business run more smoothly 

at Monroe. 


Three oil companies merged to create 
Cosmo Oil - Japan’s third largest sup- 
plier of petroleum products. That also 
created the problem of trying to coor- 
dinate three disparate methods of im- 

orting, refining and distributing petro- 
eum. Cosmo’s management team 
agrees they would not have been as 
successful without Cullinet products 
and the leadership and timely support 
of Cullinet’s Japanese representatives. 
They installed IDMS/R in October of 
last year. Within five months, it was 
running every facet of Cosmo - from 
petroleum import to sales and account- 
ing. The system quickly improved dis- 
tribution and inventory management, 
and reduced system development 
times. Cullinet has allowed Cosmo to 
meet the challenges of their business i 
a fraction of the time and at a fraction 
of the cost of competitive systems. 
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PIC & PAY DID. 


PILLSBURY DID. 





ACCESS CULLINET. 





cn eee shoe chain in the 
utneast, Pic ay is growing 
more than 80 pti waa -a a hes that 
requires some pretty fancy informa- 
tion system footwork. Fast and simple 
development of new applications soft- 
ware is a must; Pic ’N Pay discovered 
that Cullinet’s versatile end-user tools 
were the answer. IDMS/R with ADS/ 
OnLine has allowed them to realize 
major long-term savings in mainte- 
nance time, while maintenance costs 
have been cut in half. It’s a powerful 
solution that Pic ’N Pay uses to process 
up to 300,000 batch transactions 
nightly. Similarly helpful in getting 
the right shoes to the right store at 

the right time are multiple copies of 
Cullinet’s micro-to-main-frame link, 
INFOGATE. Now Pic ’N Pay has an 
integrated system that’s setting them 
off on the right foot for future growth. 


The Doughboy has his mark on a 
broad line of “Poppin’ Fresh”™ prod- 
ucts. Those demands alone would tax 
the average information system. But 
Pillsbury also markets Green Giant,™ 
Van De Kamp’s,™ Hi Jack,™ 
‘Totino’s™ ani en brands. 
They needed an information system 
to process transactions for each line, 
and they needed to build a base of in- 
formation to respond to demanding 
support requirements from grocery 
wholesalers and retailers. The solution 
was prototyping — available onl 
through Cullinet’s IDMS/R with inno- 
vative ADS/OnLine and ADS/Batch 
applications development tools. With 

S/OnLine, Pillsbury found that 
developing prototypes of interactive 
systems increased productivity and 
reduced their proprietary applications 
back-log. Now they have an informa- 
tion system that can effectively man- 
age key data - handling phe “a. 
from customer response needs to pro- 
motional tracking for all their popular 
food brands. 





Access Cullinet and you access a 
unique software technology - a 
= three-level integration of data- 
ement, fourth generation 
business applications and decision 
support. I he Cullinet integrated soft- 
ware solution will put your corporate 
information strategy on target. And 
Cullinet applications specialists will 
work with you to implement your pro- 
grams quickly. For the competitive edge 
you'll need to succeed into the 90s 
and beyond, call Cullinet at (800) 
551-4555. In Massachusetts, call 617- 
329-7700. Or write to Cullinet Soft- 
ware, Inc., 400 Blue Hill Drive, West- 
wood, MA 02090-2198. Your success 
story could be next. 


Cullinet 


An Information ae Integrator 
For the 80s, 90s And Beyond. 
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Carcel launches telecom voice/data multiplexing technology 


‘ISDN forerunner’ sold 
to operating companies 


By Stanley Gibson 

SARATOGA, Calif. — A digitized 
voice and data multiplexing technol- 
ogy purported to be a forerunner of 
the emerging Integrated Services Dig- 
ital Network (ISDN) standard is now 
being marketed to divested Bell oper- 
ating companies by Carcel Telecom- 
munications, Inc. 

Jointly developed by Carcel Presi- 
dent Gregg Carse and Pacific Bell, the 
technology enables ordinary tele- 
phone lines to support multiple voice 
and data channels handling aggre- 


gate rates of up to 80K bit/sec. over 
local-loop distances of up to 18,000 
feet, Carse claimed. 

Pacific Bell recently implemented 
the technology in its trial user net- 
work Project Victoria and is current- 
ly awaiting Federal Communications 
Commission approval to offer it to 
customers as a tariffed service. 

By enabling one telephone line to 
carry multiple transmission chan- 
nels, the Victoria technology pro- 
vides high potential cost savings to 
both the telephone companies and 
their customers, Carse said. “Imagine 
being able to simultaneously have 
several people making telephone 
calls, and two IBM PCs sending or re- 
ceiving data, all over the same tele- 


phone line.” 3 
The Victoria technology will en- 
able regional carriers to deliver ISDN 
functionality long before ISDN is ac- 
tually in place as an industry stan- 
dard, Carse claimed. He stressed that 
ISDN protocols can be incorporated 
as they emerge, so that users of Vic- 
toria-based systems will not be 
stranded when the standard arrives. 
The two technologies could coexist, 
with Victoria on the local loop and 
ISDN on the other side, he added. 
Although Victoria was designed 
for Pacific Bell as a seven-channel 
(five data, two voice) system, Carse 
said it can provide a customized num- 
ber of channels as needed. An upcom- 
ing version of the technology will 
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coax cards anymore! 
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Coax cards are expensive. 
They tie up controller 

coax ports, don't offer re- 
mote PC dial up and take 
up valuable PC card slots. 


A more flexible and inexpensive solu- 
tion is DataLynx™/3274. 

DataLynx connects IBM°compatible 
PCs to an IBM host. . . directly or over 
any async data path, including PABXs, 
LANs, data switches and public networks. 

Multiple PCs can utilize DataLynx 
ports, substantially cutting host access 
costs. And the PC async port can be 
used for other services when it’s not 
connected to the host. 


*Results of an August 1986 Datapro ratings survey for protocol converters that link microcomputers and hosts. 
DataLynx and TruLynx are trademarks of Local Data, Inc. IBM is a registered trademark of International Business Machines Corporation. Datapro is a registered mark of 


Datapro Research Corporation. 


For file transfer use TruLynx"/3270 PC 
with DataLynx and personal computers 
appear to the host as real IBM 3270 PCs. 
TruLynx is compatible with IBM’s resi- 
dent host software giving you unat- 
tended file transfer with error detection 
and correction. 

When you want to connect a lot 
of PCs to an IBM mainframe host, 
don't buy coax cards. 

Choose DataLynx/3274 for easy 
async-to-host dial up, file transfer, 
remote network management and diag- 
nostics—everything a coax card prom- 
ises you. . .and more 

DataLynx is the protocol converter 
Datapro rated best for micro-to-IBM 
mainframe connectivity.* 
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Call 213/320-7126 today for complete 
information. Ask for a free 30-day trial. 

In Canada call 1-800-267-1821 or 
(613) 748-9751. 
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handle aggregate transmission 
speeds of up to 144K bit/sec. over or- 
dinary telephone lines, he said. 

Pacific Bell tested the system in 
200 homes in Danville, Calif., earlier 
this year. 

However, regulatory hurdles en- 
countered by Pacific Bell may delay 
the time when Victoria’s cost-perfor- 
mance advantages become available 
to users as a tariffed offering, ac- 
cording to Michael Eastwood, the 
company’s executive director of new 
network applications. 

The divested Bell operating com- 
pany has proposed using the Victoria 
system as a user gateway to its X.25 
packet-switching network. 

Federal Communications Commis- 
sion regulations dictate that Pacific 
Bell’s competitors are entitled to use 
the Victoria system as a gateway to 
their own packet-switching services 
at the same prices paid by Pacific 
Bell. The company is filing a proposal 
to meet those conditions, it said. 


Classification snag 


Another area of concern is wheth- 
er the black box that interfaces the 
customer’s data and voice equipment 
to a local telephone line should be 
classified as a multiplexer or as cus- 
tomer premises equipment for regula- 
tory purposes. 

If classed as customer premises 
equipment, its patented design would 
have to be disclosed. If considered a 
multiplexer, the equipment would be 
exempt from disclosure, according to 
Second Computer Inquiry regula- 
tions. . 

The FCC is still debating this 
point, Eastwood said. He added that 
even if the FCC decides the black box 
is customer premises equipment, and 
Pacific Bell is forced to reveal the 
box’s design to competitors, the com- 
pany will still continue with the Vic- 
toria program, though it will is likely 
to change its tariff proposal. 


PCs get link 
with TCP/IP 


By Elisabeth Horwitt 

Ungermann-Bass, Inc. recently an- 
nounced TCP-PC, a hardware and 
software product that enables IBM 
Personal Computers to communicate 
over a local-area network (LAN) us- 
ing Transmission Control Protocol/ 
Internet Protocol (TCP/IP). The 
product is the first of a series of 
planned offerings that implement the 
multivendor communications stan- 
dard on Ungermann-Bass’s Net/One 
LAN. 

“It has become increasingly clear 
in the last nine months that our cus- 
tomers are not willing to wait for 
Open Systems Interconnect stan- 
dards to provide them with multiven- 
dor connectivity,” said Ungermann- 
Bass product marketing manager 
Bart Burstein. ‘“‘They say, ‘TCP/IP is 
not perfect, but it’s here now.’ ” 

An interface between TCP/IP and 
Netbios, the emerging IBM Personal 
Computer network software stan- 
dard, is built into the TCP-PC prod- 
uct. As a result, IBM PC software 

See PCs page 57 
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HP adds to protocol analyzer line 


By Jeffry Beeler 

PALO ALTO, Calif. — Hewlett- 
Packard Co. has enhanced its net- 
work management capabilities with 
wide-ranging hardware and software 
additions to its family of protocol an- 
alyzers. 

Included in the recent announce- 
ment are the Model 4952A protocol 
analyzer, a portable troubleshooting 
device that operates at 64K bit/sec., 
and the 18212A, a performance anal- 
ysis program for HP’s existing 4971A 
local network analyzer. 

HP also unveiled three software 
enhancements that allow the 4953A 
protocol analyzer, an existing prod- 
uct, to support IBM’s Systems Net- 
work Architecture (SNA). 

The 4952A protocol analyzer rep- 
resents a breakthrough in price/per- 
formance and downsizing, HP 
claimed. ‘‘Products with comparable 
features typically cost twice as much 
as the 4952A and occupy twice the 
volume,” said Ric Bechter, the ana- 
lyzer’s product manager. 

In addition to supporting trans- 
missions as high as 64K bit/sec., the 
unit comes with an optional 750K- 
byte buffer memory and can decode 
SNA data flowing through a CCITT 
X.25 packet switching network, 
Bechter said. 

The 4952A box is small enough to 
fit under an airplane seat. Portability 
is among the device’s chief selling 
points, according to Bob Bauman, a 
quality assurance and product test- 
ing specialist for Infotron Systems 


Corp., a large user of HP protocol an- 
alyzers. 

Bauman described the 4952A as 
primarily a field service tool rather 
than a replacement for the “$20,000 
scopes that users already have in 
their laboratories.”’ With it, he said, 
“a field engineer can travel to a re- 
mote site and figure out where a 
problem lies.”’ 

The 18212A software package en- 
ables users of HP’s existing 4971A 
protocol analyzer to automate certain 
local network monitoring and analy- 
sis functions. A user can perform a 
sequence of network functions, said 
Dave Couch, test equipment product 
manager at HP’s Colorado Telecom- 
munications Division. “If certain net- 
work parameters exceed some preset 
threshold, a user can change the mea- 
surements to further analyze the net- 
work and see what nodes are gener- 
ating traffic or errors.” 

Rounding out HP’s introduction 
were three software packages that 
add SNA support to the 4953A proto- 
col analyzer. These include the 
18310A SNA emulation language, the 
18311A SNA 3270 device exerciser 
and the 18312A SNA LU6.2 node ex- 
erciser. 

The software tools also enable us- 
ers to “twiddle with commands, do 
boundary-level tests and see where a 
network fails,” Pozzi said. Prices for 
the three software packages range 
from $1,000 to $2,500, compared 
with $7,000 for the 4952A and 
$2,000 for the 18212A. 





We do. 


How do we know? We ask them. Over 40,000 of your best 
customers and prospects. And what we know can help make 
them all your best customers. Because they tell us everything 
you need to know—to sell them on you. : 

They tell us about who uses what DP equipment for what. 
and how. Not to mention where and why. They tell us what 
they plan on buying. When and from whom. We know who 
they are. Where they are. And what they say about you. 

So if you want to know—just ask us. After all, its a lot 
harder to be in the black when you’ re operating in the dark. 

Call us collect at 212-683-0606 Mon-Fri 9-5 EST. 

Or clip the coupon (It’s OK, we'll just say you asked us). 




















Unequipped? 


High tech ideas on a low tech budget? Working with out- 
of-date equipment and limited software? Fighting for 
access to a terminal? 


At Sundstrand, we're committed to data processing. We 
equip our systems programmers with multi-session 
terminals (3270-PC or 3295) linked fo a full array of 
hardware and software tools. 


Our data center staff operates two new facilities in 
Rockford, Illinois and Milwaukee, Wisconsin. We 
recently added IBM 3090 and Amdahl 5890 main- 
frames to our existing IBM/Amdahl complex. Current 
software includes MVS/XA, IMS 1.3, CICS 1.6.1, VM/ 
PROFS, VM/SNA, and a nationwide teleprocessing 
network with T1/Communications. We aggressively 
pursue leading edge technologies to continue the pattern 
of planned growth that will carry us into the next century. 


MVS/XA SYSTEMS PROGRAMMER 

Duties include installing and maintaining MVS/XA and 
a variety of IBM and other vendor software products, 
identifying and resolving software problems, providing 
support and technical assistance for the Data Center 
staff and user community, and system performance 
and tuning. 


You should have a degree in computer science or a 
related field, 3-5 years of experience as a systems 
programmer, and a working knowledge of large-scale 
IBM and IBM-compatible hardware and software 
including MVS/XA, JES2, SMP4 or SMP/E, TSO, BAL, 
and MICS. 


To be considered for this position, please send your 


resume and salary history to: Bill O'Keefe, P.O. Box 492, 
Milwaukee, WI 53201. 


AN EQUAL OPPORTUNITY EMPLOYER SUNOS TRAND 
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Plus...it’s our 5th Annibearsary 
of solving the hard VM problems with 
V/Safe, V/Snap, V/Force, 
V/Copy, V/Spell, and V/Temp! 


*% 
VM Systems Group 1-800-2-DEMO-VM, ext. 100 
901 South Highland Street In Virginia, call (703) 685-1314, ext. 100 
Arlington, VA 22204 ©, 1986 VM Systems Group, Inc. 
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Data equipment 
gets bigger budget 


From page 51 


tion equipment and the remaining 
20% to network management control 
equipment. Compared with 1985, re- 
spondents appeared to be spending a 
smaller percentage of their budgets 
on transmission products and more 
on the other two types of equipment, 
the report stated (see chart page 51). 

Responding companies expected to 
increase installed units of private- 
line 56K bit/sec. modems by 119% 
from 1985 to 1987. The report also 
predicted use of radio frequency mi- 
crowave equipment, broadband mo- 
dems and 14.4K bit/sec. modems 


would grow significantly during the 
same period. 

Private packet-switching equip- 
ment is in use at 13% of surveyed 
firms with more than 5,000 employ- 
ees and data communications expen- 
ditures exceeding $1 million per 
year, according to the report. 

Twenty-six percent of all respon- 
dents were using Tl equipment by 
August of this year, and another 7% 
anticipate using Tl equipment by 
1987. Tl equipment was installed in 
50% of the firms with annual data 
communications budgets of $1 mil- 
lion or greater, the report said. 

On a per-unit basis, port selectors 
are expected to experience a 78% 
growth during 1986 and 1987, New- 
ton-Evans said. The multiplexer in- 
stalled base is expected to grow 53% 
over the 1985 to 1987 period. 





PCs get link 
with TCP/IP 


From page 54 


packages designed to interface with 
Netbios can communicate across a 
Net/One LAN using TCP/IP proto- 
cols. . 
Ungermann-Bass and _ Excelan, 
Inc., in conjunction with several oth- 
er network vendors, are working on a 
TCP/IP-to-Netbios standard inter- 
face so that their respective products 
can interoperate over a network. 
Ungermann-Bass intends to mi- 


grate its current and future TCP/IP 
products to Open Systems Intercon- 
nect protocols as they emerge, Bur- 
stein said. Conversion will be a mat- 
ter of loading new software onto the 
hardware board, he said. 

Net/One TCP-PC consists of ‘a 
board-level Network Interface Unit 
for an IBM PC or PC AT, plus soft- 
ware that fully conforms with TCP/ 
IP protocols. 

Net/One TCP-PC is available im- 
mediately, priced at approximately 
$950 for quantities of 50 or more. An 
optional programmer’s library is 
priced at $145. An internetwork 
Name Service is available as a site op- 
tion. Price varies with network size. 








Irma will su 


product emulation. 


30 DAY FREE TRIAL. 


KLONE is being offered to you at 

no risk. If after 30 days use you are 
not 100% satisfied with KLONE’s 
performance, you may return it at no 
charge. Call now for info. 


(Inside CA, call collect 
415-825-9220) 


AGILE 


4041 Pike Lane, Concord, CA 94520 





RAL KLONE. 
# & 
‘t 


100’: IRMA COMPATIBLE. MADE IN USA. 


KLONE is a low cost, generic replacement for Irma, the micro to 
mainframe link for IBM 3270 users. KLONE includes all hardware 
and full emulation software. Any and all programs that support 
KLONE. Configured and programmed from floppy 
disk, KLONE allows enhancements and upgrades without chang- 
ing ROMs or disassembling the PC. KLONE is manufactured and 
bac! ile, a company with over 8 years experience in IBM 


oe 


Irma is a trademark of Digital Communications Associates, Inc. 
KLONE is a trademark of AGILE 











Unrecognized? 


Are you just another number doing just another job? Do 
you grind out the same work day after day? Do your 
projects all look alike? 


At Sundstrand, we treat people as individuals. We 
constantly challenge our systems programmers to 
handle projects that interest them, not projects they 
worked on before. We recognize creativity, we reward 
ingenuity, and we advocate personal and professional 
development. 


Our data center staff operates two new facilities in 
Rockford, Illinois and Milwaukee, Wisconsin. We 
recently added IBM 3090 and Amdahl 5890 main- 
frames to our existing IBM/Amdahl complex. Current 
software includes MVS/XA, IMS 1.3, CICS 1.6.1, VM/ 
PROFS, VM/SNA, and a nationwide teleprocessing 
network with T1/Communications. We aggressively 
pursue leading edge technologies to continue the pattern 
of planned growth that will carry us into the next century. 


IMS SYSTEMS PROGRAMMER 

Duties include the installation and maintenance of 
several IMS systems. You will be responsible for problem 
resolution, system performance and tuning, and 
support of IMS-related products, including IMF, SMU2, 
BTS-II|, and Omegamon IMS. You will also work in 
modeling the IMS system and predicting the impact of 
work load changes. 


You should have a degree in computer science or a 
related field, and 3-5 years of experience. Competence 
in IBM assembler, TSO/ISPF, SMP4 or SMP/E, and dump 
analysis is required. 


To be considered for this position, please send your 
resume and salary history to: Bill O’Keefe, P.O. Box 492, 


Milwaukee, WI 53201. SUNDSTR AND 


AN EQUAL OPPORTUNITY EMPLOYER 
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6 REASONS WHY 


PDSFAST IS THE CORPORATE STANDARD AT 
OVER 1,000 MVS INSTALLATIONS WORLDWIDE 


i DASD Space Reclamation PDSFAST can increase DASD space 
reclamation by 40 to 60 percent. 


ee DASD Management PDSFAST interfaces with ALL EXISTING DASD 
MANAGEMENT PACKAGES reducing elapsed times by 75 to 90 percent. 


EF} IEBCOPY Usage PDSFAST is a JCL-transparent replacement for 
lebcopy. It will compress, copy and unload PDS datasets to tape or disk 
at 5 to 80 times the speed of lebcopy. 


4) SPFCOPY Provides ultra high speed compression under SPF 3.1 
WITHOUT REQUIRING AUTHORIZATION. 


5 SMP Processing Speeds up ALL LEVELS of SMP processing by 25 to 
90 percent. , 


6 CICS/IMS Greatly reduces system downtime by compressing and 
copying CICS/IMS datasets in less than 1/20th the time presently used. 





PDSFAST benchmarks taken from user evaluations: 
Elapsed Time CPU Time EXCP’s Job Cost 





52 cyl. PDS Compress x 
lebcopy 67 min. 18 sec. 12 min. 27 sec. 103,486 $131.05 
PDSFAST 3 min. 23 sec. 8 sec. 712 $4.22 

12 cyl. PDS Copy 
lebcopy 9 min. 14 sec. 1 min. 20 sec. 10,792 $18.47 
PDSFAST 48 sec. .7 sec. 122 $1.75 

47 cyl. PDS Unload to Tape 
lebcopy 58 min. 14 min. 52 sec. 97,253 $92.05 
PDSFAST 4min. 3 sec. 37 sec. 911 $5.74 

3380 TSO Volume Compress 2,679 Individual PDS’s 
PDSFAST Driver 11 min. 7 sec. 31 sec. 8,299 $29.87 


The PDSFAST driver interfaces with all DASD management and DEFRAG packages. 











As you can see, PDSFAST is ultrafast and cost effective, combining wide ranging performance 
benefits with transparent operation. Our users tell us PDSFAST is the most impressive per- 
formance product they have seen in years. 


PDSFAST is saving thousands of dollars daily in human and machine 
resources at over 1,000 sites worldwide. We are sure PDSFAST will 
benefit your installation. 


For further information about PDSFAST call SEA at (516) 328-7000, 
located at 2001 Marcus Avenue, Lake Success, N.Y. 11042. 
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Datapoint adds 
power to LAN 


From page 51 


stations can access data, peripherals 
and applications on the Starship II 
over Arcnet, the vendor’s propri- 
etary token-ring network. Arcnet in- 
terfaces are standard on all Data- 
point workstations and hosts. 

A Starship II running RMS/XA has 
the “power and capacity necessary 
to support large departmental work 
groups with a single CPU,” said Data- 
point Vice-President of Product De- 
velopment Larry D. Wickwar. The 
system will compete with IBM’s Sys- 
tem/38 and the entry-level System 
4381, as well as DEC’s VAX 8200, 
8500 and 8550 and Hewlett-Packard 
Co.’s 3000 Model 68, 3000 Model 70 
and 930, Datapoint said. 

Base price for the system, which 
includes two 80286 microprocessors, 
4M bytes of main memory, an I/O 
channel host adaptor and a dual Arc 
networking module, is $79,000. 
Availability is within 90 days, the 
firm said. 

Datapoint also unveiled Starclus- 
ter, the new version of its Minx video 
conferencing and office automation 
workstation. The 80286-based sys- 
tem supports up to 4M bytes of mem- 
ory and runs either RMS/XA or Data- 
point’s DOS operating systems. It 
features a 14-in. color display with a 
built-in camera and speakerphone 
for teleconferencing. 

The workstation can participate 
with other Minx workstations in a vi- 
deoconference that extends either 
across a broadband network or from 
multiple stations on a network out 
across a remote link to another Minx 
network, Datapoint said. 

Via the Arc network, Starcluster 


can also run Datapoint’s Vista office 
line of office automation software, 
providing word processing, electron- 
ic mail, spreadsheets and windowing. 
The diskless workstation can also ac- 
cess applications from a hard disk of 
an MS-DOS workstation on the net- 
work, the firm said. The workstation 
is priced at $8,900 and is available 
within 90 days, the firm said. 

As part of its integration strategy, 
Datapoint said it is planning to un- 
veil support of IBM’s Distributed Of- 
fice Support System and to interface 
with the IBM Token-Ring network, 
although the firm declined to provide 
a schedule. 

Datapoint also brought out a new 
disk subsystem for Starship II, pro- 
viding between 66M bytes and 
1.096G bytes of memory. Up to 64 de- 
vices can be attached to Starship II 
providing up to 17.4G bytes of on- 
line disk storage, the firm said. Prices 
for the subsystem range from 
$19,500 for 274M bytes to $49,500 
for 1G byte. 

The firm also unveiled a 4-in. tape 
subsystem that stores data at 1,600 
or 6,250 bit/in. The ANSI-compatible 
unit is priced at $24,500 and will be 
available in 90 days. 

The firm is planning to support Or- 
acle Corp.’s Version V data base man- 
agement system under RMS/XA and 
a variety of language compilers, in- 
cluding C, Cobol and its own Databus 
for Starship II, Wickwar said. 

Datapoint, which had for the last 
two years contented itself with ad- 
dressing the needs of its installed 
base, is seeking to broaden its appeal 
in departmental processing where 
connectivity is the key ingredient, 
according to Chief Executive Ed Gis- 
taro. 

“With these new products, we’re 
restoring Datapoint as an attack com- 
pany rather than one working within 
its own base,”’ he added. 





Class costly 
for Zapmail 


From page 51 


congressional anger and consterna- 
tion. The following factors were par- 
tially responsible: 

e Poor-quality documents with 
poor-resolution images that were un- 
acceptable for business use. 

e Inconvenient locations for drop- 
ping off documents. 

e Only a limited number of geo- 
graphic areas served. 

e Poor promotion resulting in lim- 
ited market awareness. 

Federal Express purposely provid- 
ed a feature-rich servicé designed to 
avoid all of the above problems. 
High-resolution graphics would be 
printed on bond paper. Both pickup 
and delivery would be provided. 
More than 100 locations would be 
served initially. The company’s mar- 
keting department developed a pro- 
motional campaign that included 
television commercials. 

The problem was that Federal Ex- 
press went too far, investing in a 
Rolls Royce-quality service when the 
market could only support a Cadil- 
lac. To justify the cost of those top- 
of-the-line features, the company 
had to place facsimile machines 
(Zapmailers) on customer premises. 
That put Federal Express, a service 
company, in the hardware business, 


where it lacked the know-how, cul- 
ture and focus to succeed. 

In the face of hundreds of millions 
of dollars in losses, Smith announced 
Sept. 29 the cancellation of Zapmail. 
It was surely a bitter pill to the great 
innovator. Federal Express is sure to 
pursue other electronic communica- 
tions opportunities in the future, 
since it offers great profit potential, 
and the company’s long-term success 
requires that it still view itself as a 
communications — as opposed to 
courier — company. 

The absence of Federal Express 
will create a vacuum that a few com- 
panies might fill. A prime candidate 
is DHL Worldwide Express, the larg- 
est international courier company. 
DHL is a leader in delivering docu- 
ments and small parcels to remote 
corners of the globe. The company 
already delivers electronically gener- 
ated documents and is technological- 
ly positioned to address the Zapmail 
market. 

DHL also has a Net Express sub- 
sidiary that is developing a high- 
quality facsimile machine not unlike 
the erstwhile Zapmailer. 

Over the longer term, facsimile 
will become just one of many meth- 
ods used to generate and deliver doc- 
uments. Savvy companies are al- 
ready exploring the potential of 
mixing facsimile, text-based elec- 
tronic mail, voice mail and other 
technologies in their efforts to ad- 
dress users’ changing and growing 
communications needs. 





Unproductive? 


Improvising to get around hardware and software 
limitations? Tackling more management problems than 
software solutions? Wasting time on repetitive tasks 
instead of leading-edge, creative projects? 


At Sundstrarid, were committed to productivity. We give 
our systems programmers the tools they need and the 
challenge they want. With a realistic budget fo support 
our phenomenal growth rate. 


Our data center staff operates two new facilities in 
Rockford, Illinois and Milwaukee, Wisconsin. We 
recently added IBM 3090 and Amdahi 5890 main- 
frames to our existing IBM/Amdahli complex. Current 
software includes MVS/XA, IMS 1.3, CICS 1.6.1, VM/ 
PROFS, VM/SNA, and a nationwide teleprocessing 
network with T1/Communications. We aggressively 
pursue leading edge technologies to continue the pattern 
of planned growth that will carry us into the next century. 


CICS SYSTEMS PROGRAMMER 

Duties include the installation and maintenance of 
several CICS systems. You will be responsible for 
problem resolution, system performance and tuning, 
and support of CiCS-related products. 


You should have a degree in computer science or a 
related field, and 3-5 years of experience. Competence 
in IBM assembler, TSO/ISPF, SMP4 or SMP/E, and dump 
analysis is required. COPICS experience is a plus. 


To be considered for this position, please send your 


resume and salary history to: Bill O’Keefe, P.O. Box 492, 
Milwaukee, Wi 53201. 


AN EQUAL OPPORTUNITY EMPLOYER SUNDSTRAND 





VAX 8650 


EMC just gave the most 
advanced superminis the most 
advanced supermemory. 


EMC’s 16MB supermemory for the 8650 and 8600 superminis: 
The first commercially available memory boards to utilize 
high-density Megabit chip technology. 

No longer does your VAX™ system have to be limited to 
DEC’s 68MB memory capacity. Now you can give it as much 
memory as your current and future applications require—from 
20MB all the way up to 128MB. 

And do it with the most reliable memory ever manufac- 
tured, giving your VAX system enough speed and performance 
to rival most mainframes. 


Each EMC 16MB board takes up only one siot. 


supermemory 
Maximum capacity 128MB. 














Each DEC 16MB memory board takes up two siots. 
Maximum capacity 68MB. 


Our 16MB supermemory design takes half 

the space of DEC™ add-in memory boards. 

One of the big differences between EMC’s new 16MB super- 
memory and DEC’s 16MB memory is obvious at a glance. 
DEC’s board is twice as fat as ours. 

DEC also uses older 256K RAM technology and surface- 
mounted devices with nearly five times as many board connec- 
tions as on our new supermemory. As a result, DEC’s board 
takes up two slots while our board occupies just one. 

By making full use of every available slot, our new 
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supermemory virtually doubles your VAX system's main 
memory capacity. 

You can configure our supermemory with a combina- 
tion of EMC or DEC 4MB or 16MB memory boards into either 
an 8650 or 8600. 


Super reliability plus the industry’s only unconditional 
lifetime warranty. 
Our new supermemory’s greater density of RAM delivers the 
highest reliability per bit or byte ever offered by any manufacturer. 
Every single EMC supermemory board undergoes a rigor- 
ous 100-hour test and burn-in procedure. 

Because EMC memory boards are so reliable, there are 
no maintenance charges ot any kind as compared to a stiff 
$24,000 per DEC card over five years. 
And it’s available now for immediate delivery. 
We're already delivering our revolutionary new 16MB super- 
memory. And we'll be happy to provide you with a free cost 
analysis of your needs. 

For more information—or to order—just call us at the toll- 


free number below. Or write EMC Corporation, 12 Mercer Road, 
Natick, MA 01760. 


For information or to order, call today: 


1-800-222-EMC2 
(In MA, call 617-655-6600} 


European Headquarters: In London (088385) 2434; International Number -44 88 385 2434, 
In West Germany 089 230 35266. U.K. TELEX 917750 BTHTEL G; U.S. TELEX 948615. 


VAX and DEC are registered trademarks of Digital Equipment Corporation. 
EMC 2 Noone is more committed 
to memory. 
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NEC PC put 
through paces 


espite the tremendous success of 

companies like Nikon, Inc. and 

Canon, Inc. in cameras, Nissan 
Motor Co. and Honda Motor Co. in auto- 
mobiles and Sony Corp. and Panasonic 
Co. in stereos and televisions in the U.S. 
market, until now no Japanese vendor 
has had comparable success in selling 
desktop personal computers in the U.S. 
NEC Corp.’s Intel Corp. 80286-based 
APC IV may be the system that changes 
all that. 

Compatible with the IBM Personal 
Computer AT and offering a switch 
selection on the front of the box for 6- 
or 8-MHz operation, the APC IV isa 
well-engineered system offering an at- 
tractive alternative for users. Although 
it is not the most aggressively priced 
system around, it is almost certainly 
one of the best built, and has the same 
solid look and feel one associates with 
Hewlett-Packard Co., Texas Instru- 
ments, Inc. and Compaq Computer 
Corp. 

A highly compatible full-function 
system, the APC IV comes standard 
with 640K bytes of random-access 
memory, a clock/calendar, a controller 
board that will support up to two each 
of floppy and hard disks, two RS-232 
parallel ports and a serial port built in. 
There are five half-height peripheral 
slots and eight expansion slots. Two of 
the latter are 8-bit data bus Personal 
Computer XT slots; the other six are 16- 
bit AT slots. Microsoft Corp. MS-DOS 
3.1 and GW-Basic also come standard in 
all configurations. 

See NEC page 66 





Zachmann is vice-president of re- 
search at International Data Corp. 











Chips up board efficiency 


Firm claims kit boosts 
system power, cuts space 


By David Bright 

MILPITAS, Calif. — Hoping to speed the 
development of more powerful personal 
computers, Chips and Technologies, Inc. 
has introduced a chip set for manufactur- 
ers of Intel Corp. 80386-based IBM Person- 
al Computer AT-compatible systems. 

Using the company’s seven-chip AT/ 
386 Chipset and its Integrated Peripherals 
Controller chip, vendors can reportedly 
build a system board that occupies half the 
space, consumes one-third the power and 
produces more.than twice the performance 
of an 80286-based PC AT configuration. 

With the smaller size comes a smaller 
price — product marketing manager Si- 
kander Naqvi says systems using the new 
chip set will start in price at $4,000. In 
comparison, Compaq Computer Corp.’s 
Deskpro 386 starts at $6,499. 

Chips and Technologies President Gor- 
don Campbell stressed that systems built 


with the chip set would maintain compati- 
bility with IBM Personal Computer, Per- 
sonal Computer XT and AT software. ‘‘The 
AT/386 Chipset provides systems manu- 
facturers with an integrated, cost-effec- 
tive solution for implementing such high- 
performance, AT-compatible 32-bit 
microcomputer systems,” he said. 

Combined with a 16-MHz 80386 micro- 
processor, the company is targeting the 
products at two areas: office automation 
workstations and extremely high-perfor- 
mance workstations. Optimized for such 
demanding applications as computer-aided 
design and engineering, industrial automa- 
tion and transaction processing, the more 
powerful systems incorporating the AT/ 
386 Chipset will generally be outfitted 
with large disk drives, large amounts of 
random-access memory and extra graphics 
processing capabilities, Naqvi said. 

Some 40 vendors are currently using 
Chips and Technologies’ 80286-related 
chip set, according to Naqvi. Among those 
vendors are Tandy Corp., ITT, NEC Infor- 
mation Systems, Inc., mail order house 

See CHIPS page 65 





Programs offer 
instant feedback 


By Peggy Watt 

PORTLAND, Ore. — Airus Corp. recent- 
ly announced two implementations of its 
“intuitive” communications system, an ap- 
proach designed to simplify commands to 
the operating system and word processing 
applications. 

Both Write Now, a word processing pro- 
gram, and Detente, an accessory to Micro- 
soft Corp. MS-DOS, use Airus-A technol- 
ogy, which the company also licenses as an 
OEM product. With Airus-A, a user can 
build customized shortcuts for data entry 
or take advantage of built-in safeguards 
that stop screen input if illegal commands 
are entered, the firm claimed. 

Airus promotes its “instant feedback” 
as the key strength of its tools. 

See PROGRAMS page 64 





Software to run 
Unix, MS-DOS on 
80386 concurrently 


By Eddy Goldberg 

NEW YORK — Locus Computing Corp. 
of Santa Monica, Calif., demonstrated an 
alpha release of its Merge 386 software 
product, which runs Unix and Microsoft 
Corp.’s MS-DOS co-resident on an Intel 
Corp. 80386 processor, at the recent Unix 
Expo show here. 

When completed, Merge 386 will simul- 
taneously and transparently execute both 
Unix and MS-DOS operating systems, al- 
lowing several Unix and MS-DOS programs 
to be executed concurrently. If successful, 
it will likely be the first product to support 
multiple MS-DOS tasks. A beta version of 
Merge 386 is expected to be ready by 

See SOFTWARE page 65 
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“‘The cost per mil- 
lions of instruc- 
tions per second 
of the Intel Corp. 
80386 system is 
better than the 
cost per MIP of 
the largest, most 
powerful main- 


frame today.”’ 
— Jon Shirley, 
president, 
Microsoft Corp. 





Oracle launches ALLIANCE program for software VARs 


Oracle Corp,. supplier of the ORACLE distributed relational 


DBMS and application development tools, has announced a new 
program for software value-added relicensors dubbed the Oracle 
Alliance program. The program offers broader markets, simpler, 
faster selling cycles, and shorter time-to-market for VARs who 
build or convert their applications to use Oracle’s products. 

According to Larry Harman, Oracle’s Director of the VAR 
program, “We offer major business benefits to VARs who 
choose to use ORACLE with their products. Chief among these 
benefits is ORACLE’s portability and the portability of ORA- 
CLE-based applications, allowing applications and data to be 
shared among different machines. Oracle also provides the link 
software to exchange database information among the different 
machines” 


Broader VAR Markets 


ORACLE runs on the widest array of hardware: IBM main- 
frames under MVS and VM, most vendors’ minis under both 
proprietary and UNIX operating systems, and PCs under MS/ 
DOS. Oracle also developed SQL/RT, marketed by IBM on the 
RT PC. 

Harman states, “Only with ORACLE can an application 
developer produce software on one system and inherit a vast 
market of users of multiple vendors’ hardware. Basically, we let 
our software VARs do blindfold selling* 


“Blindfold Selling” 

The company described “blindfold selling” as the ability of a 
VAR’s salesman to walk into an end-user site blindfolded and 
say, “I don’t know what types of hardware you're using, or how 
many types there are, but my applications run on all of them” 

Harman points out that VARs have a tough decision to make 
concerning what hardware to implement on. With ORACLE, 
that decision needn't be made. Software VARs who establish a 
niche in a particular vendor's install base can take advantage of 
ORACLE'’s portability to sell in other hardware environments. 


Shorter Time To Market 

The company also cited the high level of productivity offered 
to VARs by Oracle’s broad range of application tools, including a 
forms system, integrated spreadsheet, graphics and other tools. 
These yield development and maintenance efficiencies that 
translate into shorter time-to-market and lower costs. 

And, Harman adds, “ORACLE is the most complete and 
mature SQL-based DBMS on the market. SQL is becoming a 
national standard, so developing applications with an IBM- 
compatible, portable DBMS makes business sense in both pri- 
vate-sector and public-sector markets”” 

Harman concludes, “Generous discounts plus support, train- 
ing and co-marketing combine to make the Alliance program an 
outstanding opportunity for software VARs" 


Oracle Corporation, founded in 1977, builds and markets the 
ORACLE distributed relational DBMS, 4GL and DSS tools. 
ORACLE was the first commercial SQL-language DBMS, and is 
compatible with IBM’s DB2 and SQL/DS DBMSs 

ORACLE provides a standard software environment across a 
wide range of computers and operating systems, including IBM 
mainframes, minicomputers from DEC, DG, ATT, HP, Stratus, 
IBM, Apollo and many others, and IBM PCs. ORACLE runs 
with IBM’s MVS and VM/CMS, DEC’s VAX/VMS and DG's 
AOS/VS among others, as well as with UNIX on most systems 

All versions of ORACLE, from the mainframe to the PC 
implementation, are identical. ORACLE is the only relational 
DBMS which provides the complete portability of data and 
applications across a wide variety of systems. Oracle’s SQL* Star 
architecture links dissimilar systems running ORACLI 

Oracle Corporation markets its products worldwide through 
30 direct sales offices, 11 distributors and the Authorized Oracle 
Dealer network. In addition, ORACLE is sold by numerous 
hardware manufacturers, including IBM, Honeywell, Sperry, 





Stratus and Prime. ee RAC Le” 


Compatibility ¢ Portability * Connectability 

For additional information, contact Larry Harman, Director, 

VAR Marketing, Oracle Corporation, 20 Davis Drive. Belmont, 
CA 94002 or call 800-345-DBMS 
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Beta users find desktop 


By Peggy Watt 

SUNNYVALE, Calif. — A 
microcomputer-based _ slide 
maker that imprints images 
directly on film instead of 
converting on-screen graph- 
ics was announced last week 
by Presentation Technol- 
ogies, Inc. 

The $4,995 Image Maker 
hardware produces standard 
slides with up to 16 colors 
and 400 characters using 
Presentation Technologies’ 
$295 Image Mate software or 
any of several other presen- 
tation graphics programs 
running on an IBM Personal 
Computer or compatible sys- 
tem, according to Alan Non- 
nenberg, vice-president for 
marketing and sales. 

Target customers are com- 
panies that make frequent 
presentations needing slides 
or other overhead projec- 
tions, those that currently 
use less sophisticated presen- 
tation equipment or those 
companies that pay an out- 
side service agency to pro- 
duce the slides. 


Desktop slide making 


“We call it desktop slide 
making,” said Robert Wall, 
chairman and CEO of Presen- 
tation Technologies. ‘‘We be- 
lieve it will make up a new 
market, a subset of desktop 
presentations.” He also ex- 
pects the market to grow to 
$360 million by 1990. 

Early customers and beta- 
test users say the system 
pays for itself in short order. 
“It’s the difference between 
doing a nice presentation in 
one day or going out and 
spending $25,000 for some- 
one else to do it at the last 
minute,” said Carol John- 
ston, contracts administrator 
for Arrow Electronics, Inc. in 
Sunnyvale and a beta-test 
user who found the product 
too useful to relinquish after 
testing. She uses Polaroid 
Corp.’s Polachrome film for 
instant developing. 

“It’s not really a good idea 
to decide to do it an hour be- 
fore the presentation, but the 
software is very self-explan- 
atory,” Johnston added. 
“The first time I used the Im- 
age Maker, I did a présenta- 
tion of six or seven slides us- 
ing the free-form design, 
which is supposed to be the 
most difficult.” 


Time saver 


Photographic Lab Process 
Techniques in Sunnyvale 
found the method saves time 
without sacrificing quality, 
according to Alan Lee, com- 
pany president. “I probably 
save 80% of my costs,” Lee 
said, who previously sent his 
computer-designed slide im- 
ages to an outside agency 
that converted them to film. 

“It’s almost optical quali- 
ty, and that’s not true of 
many computer-generated 
slides, as far as being crisp 
and sharp,” Lee said. Presen- 


tation Technologies said the 
output is up to 8,000 lines on 
a slide. Lee said he looks for- 
ward to enhancements that 
allow the immediate merging 
of photographs with graph- 
ics and text on a single slide, 
a feature Nonnenberg said is 
in the works. 

Ron Brown, marketing 
communications director at 
Wyse Technology, Inc. in San 


slide system saves time, money 


Jose, Calif., said Image Mak- 
er provides in-house slide 
production that is sufficient 
for most presentations. ‘‘The 
resolution stays sharp even 
when you enlarge the slide,” 
he said. 


Typeface variety 


An outside agency may 
have more graphics and 
typeface variety, but ‘‘com- 


panies tend to standardize on 
one look and format any- 
way,” Brown added. 

The Image Maker hard- 
ware is built around a 35-mm 
Pentax camera using stan- 
dard Ektachrome or Pola- 
chrome film, which is photo- 
graphically exposed to 
images created with overlap- 
ping dials, one with charac- 
ters and the other with col- 


ors. The product supports 
proportional spacing and 
kerning for text. 

Presentation’s Wall said 
two characters are exposed 
each second, but users said 
the production speed varies 
with the design’s complexity. 
“We're trying to appeal to 
people who don’t use slides 
now because it’s not fast 
enough,” Wall said. 
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AT&T 
SURVIVAL KIT. 


fa critical area of your operations 
broke down, how would it affect 
your company? 

More than likely, sales would drop 
off, customer service would decrease 
and you would probably suffer a major 
profit loss. 

To avoid a nightmare like this, it 
makes sense to take advantage of 
AT&T Crisis Management solutions. 

It's just like having your own 
business survival kit. 

Because AT&T prepares your 
business with a complete plan to 
minimize impact or even forestall a 
crisis situation entirely. 

So if something does go wrong, 
you'll be equipped with accurate and 
reliable solutions to help you recover 
from a natural disaster, mechanical 
failure or even intentional 
destruction. 

For instance, we work with “Hot 
Site” vendors to supply your company 
with backup facilities that mirror 
©1986 AT&T 
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your computers’ normal operations. 
Which means you would be able to 
maintain the flow of your business 
even if crucial data processing capa- 
bility were destroyed. 

What's more, our AT&T 
ACCUNET? Family of Digital Ser- 
vices provides a communications link 
between your remote facilities and 
your terminals at speeds of up to 
1.544 megabits per second, insuring 
fast recovery. 

We can hook you up with our 
AT&T 800 Service and AT&T Dial-It* 
900 Service as emergency numbers. 
So, for example, in the case of a 
product recall, you can easily address 
consumer concerns. 

ecan help you implement a 
telemarketing center backup 
system, just in case your telemarket- 
ing system overloads or goes out. 
Or if you need to have an emergency 
conference in the US. or internation- 
ally, we'll connect you with AT&T 


Business Video, AT&T ALLIANCE” 
Teleconferencing Service and more. 
All told, AT&T offers you a cus- 
tomized business survival kit of 
services, personal assistance and 
advanced technologies to ensure 
smooth operations. Even if circum- 
stances seem to dictate otherwise. 
‘or more information about our 
Crisis Management solutions 
talk with your account executive at 
AT&T. Or one of our sales repre- 
sentatives at 1 800 222-0400. 


ATsT 


The right choice. 
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Quadram Corp. unpacks an IBM PC-compatible laptop 


10-Ib unit includes 
stand-alone processor 


By James A. Martin 

NORCROSS, Ga. — Quadram 
Corp.’s Datavue division recently an- 
nounced a 10-lb IBM Personal Com- 
puter-compatible laptop microcom- 
puter consisting of a self-contained 
laptop module that can work in tan- 
dem with a 20M-byte hard disk drive 
expansion module. 

The Snap 1+1, aimed at govern- 
ment, corporate and educational mar- 
kets, is said to separate into two 
parts for maximum portability. The 
module is a self-contained 4%-lb lap- 


top based on a CMOS version of a 16- 
bit 80C88 microprocessor chip. The 
chip supplier for the product, howev- 
er, has yet to be determined. 

The laptop portion features 512K 
of CMOS random-access memory 
(RAM), an 83-key keyboard, an 80- 
by 25-line standard LCD ‘screen, a 
four-hour nickel-cadmium battery 
and 12V AC adapter and RGB, com- 
posite, serial and parallel ports. 

The expansion module contains 
640K dynamic RAM and is available 
in dual 3%-in. microfloppy disk drive 
or 20M-byte- hard drive and single 
3%-in. disk configurations, both with 
one half-size expansion card slot. 
Both weigh about 5 lb and can oper- 
ate on an internal nickel-cadmium 


battery for up to eight hours. 

Software available for the Micro- 
soft Corp.’s MS-DOS operating sys- 
tem can be stored in the lap module’s 
CMOS RAM for use without the ex- 
pansion module. 

The lap module is “in essence, a 
diskless microcomputer with great 
expansion capability,” said Sharon 
Cuppett, Datavue product manager. 
‘With the expansion module’s expan- 
sion slot, you can put in a bisynch- 
ronous communications card or net- 
work card and access a mainframe. 
Together, they offer more options 
and features in a laptop for less price 
and weight.” 

Datavue’s latest portable has the 
potential to appeal to two types of 
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SOFTWARE SOLUTIONS 


Building a better network. . . 


Increasing the productivity of VTAM 
networks means getting users on line 
and lined up — with the data, with the 
application programs, with the jobs 
that must be done. 


Westinghouse Software Solutions is a 
portfolio of program products that 
can be used, either separately or con- 
currently, to increase your systems 
productivity and effectiveness. 


NCI/XF (Network Control Interface/ 
Extended Features) is a network-wide 
single point entry system. NCI/XF 
helps VTAM users access applica- 
tions quickly and easily, while reduc- 
ing user support requirements and 
simplifying network administration. 
NCi/XF also provides message and 
broadcast capabilities. 


NCI/XF adapts to your installation 
needs. 


®@ Customized network entry 
procedure 

@ Accommodation for network con- 
figuration changes 

@ Basic or total network security 


MULTSESS, the most efficient multi- 
ple session manager available today, 
orchestrates the complex connections 
between users and applications for 
improved productivity and data 
availability. 


MULTSESS switches a user from one 
application to another in the time it 
takes to press a predefined function 
key, as easily as changing television 
stations. 


With the optional Automated Transac- 
tion Processor (ATP), MULTSESS 
users can get to the working levels of 
their applications automatically. 


MULTSESS provides fast transaction 
processing with minimal storage 
requirements. MULTSESS is also a 
security controller. Access to pro- 
grams is secured by user or termi- 
nal ID. For protection during brief 
absences, MULTSESS has easy dis- 
connect/reconnect capabilities. 


Getting the job done... 


NCI/XF and MULTSESS are tools to 
align your network users and their. 
functions for peak effectiveness. The 
Westinghouse Software Solutions 
portfolio makes your network an 
organized, efficient, easily managed 
data processing resource. Westing- 
house Software Solutions makes it 
easy to get the job done. 


You can be sure... if it Westinghouse 


Westinghouse Electric Corporation 
P.O. Box 2728 
Pittsburgh, PA 15230-2728 


Call (412) 256-2900 or 
1-800-348-3523 





laptop users — those who need a lim- 
ited-power machine for word pro- 
cessing and note-taking and those 
who require full functionality when 
making sales calls or working on the 
road, according to R. Bruce Johnson, 
a laptop analyst and manager of the 
PC Resource Center for Deloitte Has- 
kins & Sells, a New York accounting 
firm. 

“If this can provide a good answer 
to both, then I think there could be a 
market for it, despite the glut of lap- 
tops out there,” he added. 

The Snap 1+1 and an optional in- 
ternal 300/1,200 bit/sec. modem will 
be available in first-quarter 1987. A 
basic configuration with dual 3%-in. 
disks, 640K dynamic RAM on the ex- 
pansion module and one expansion 
slot, costs $2,095. A hard-disk ver- 
sion costs $3,495. The lap module can 
be purchased separately for $1,095. 

In addition to the standard LCD 
screen, amber-colored gaslight and 
traditional backlit screens will be 
available, but prices were not an- 
nounced. 





Programs offer 
instant feedback 


From page 61 


“Instead of after-the-fact feed- 
back, as with a spelling checker, you 
can take advantage of the microcom- 
puter’s idle time for instant response 
to input,” said Barry Obrand, Airus’s 
president. 

Depending on which safeguards 
are activated, the Airus-A will use re- 
verse text to highlight any apparent 
spelling error as soon as the first mis- 
placed letter is typed and can imme- 
diately offer a menu box of likely al- 
ternatives, which change 
immediately on-screen as a command 
is entered. 

At its extreme, the “Clairvoy- 
ance” and ‘Spell Guard” commands 
will complete a user’s partially typed 
entry with a word available in the 
expandable dictionary, said Jay Ei- 
senlohr, vice-president of sales and 
marketing. Features can also be pro- 
grammed to prevent the user from 
completing entry of ‘impossible‘”’ 
words not in the program dictionary, 
Eisenlohr said. 

The word processing program 
Write Now follows the simple lan- 
guage commands, including pop-up 
menus labeled “choices” and ‘“‘lo- 
cate” commands for file searches, Ei- 
senlohr said. ; 

Detente is a random-access memo- 
ry-resident enhancement to MS-DOS 
and IBM’s PC-DOS. Features include 
a command stack listing the last 10 
commands entered and many of the 
same editing capabilities as Write 
Now. 

“The user has room to grow” by 
turning on or off various safeguard 
keys as needed, Obrand said. ‘If you 
keep the users too insulated, they 
can’t learn beyond some point,” he 
added. : 

Though Airus products now run 
only on IBM Personal Computer and 
compatible systems, Eisenlohr said 
the company is interested in product 
development for the Apple Comput- 
er, Inc. Macintosh. 
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Software to run 
Unix, MS-DOS 


From page 61 


year’s end, Locus President Gerald 
Popek said. } 

Merge 386 provides system inte- 
grators with password security and 
file protection for MS-DOS users; re- 
cord-level access to the same files by 
both operating systems; and the abil- 
ity to invoke Unix programs from 
within MS-DOS programs. 

Locus also demonstrated LX-Win- 
dows, a graphics-based MS-DOS/ 
Unix windowing system that will run 
with Merge 386. LX-Windows, based 
on MIT’s X-Windows, is a graphics- 
based MS-DOS/Unix windowing sys- 
tem that provides overlapping 
opaque windows and subwindows to 
arbitrary depth in the Unix System V 
environment. It is expected to be re- 
leased by mid-1987. 

For example, when used with 
Merge 386, LX-Windows will allow a 
user to sort a large Ashton-Tate 
Dbase III data base in the back- 
ground, run Lotus Development 
Corp.’s 1-2-3 in the foreground and 
run one or more Unix programs in 
other windows without interrupting 
the Dbase and Lotus programs. 

Longer term plans at Locus include 
Microsoft Windows-compatible ex- 
tensions so that MS-DOS programs 
enhanced to function in the Windows 
environment can be supported in the 
LX-Windows environment. 

In a related development, Micro- 
port Systems, Inc. of Scotts Valley, 
Calif., has begun shipping Merge 286, 
a $199 software package that com- 
bines Locus’s Multisystem Merge 
with AT&T’s Unix System V to con- 
currently execute Unix and MS-DOS 
programs on IBM Personal Computer 
AT-compatible systems. 

According to Chuck Hickey, chair- 
man and chief executive officer of 
Microport, Merge 286 is the first 
product to allow simultaneous trans- 
parent execution of both Unix and 
MS-DOS on Intel 80286-based sys- 
tems. 

“The exciting thing we’re doing is 
going after people with ATs who 
have heard about the power of the 
286 but are limited by the 640K-byte 
barrier,” he said. 

Merge 286 is sold for $199 bundled 
with System V/AT, a full adaptation 
of the AT&T-certified Unix System 
V/286 for PC ATs and compatibles. 
Hickey said he has aspirations for 
Microport to become the “Borland of 
Unix software,” selling its product 
for a fraction of what competitors 
charge. 





Chips increase 
board efficiency 


From page 61 


PC’s Ltd. and Multitech Electronics, 
Inc. 

Naqvi suggests there is a good 
chance that many of those vendors 
will also use the AT/386 Chipset. 

Although only a handful of ven- 
dors have announced 80386-based 
products since the chip was intro- 
duced 13 months ago, several system 
and accelerator board introductions 
are expected by year’s end. 





Portable computers reduce operating costs 


Federal nutrition plan 
slashes costs by 30% 


By David Bright 

CHEYENNE, Wyo. — Despite the 
Reagan administration’s heavy cuts 
in health and welfare allocations, a 
federally funded nutrition program 
in Wyoming has managed to pur- 
chase nearly $100,000 worth of por- 
table computer equipment. The in- 
vestment has paid off, leading to a 
30% reduction in operating costs and 
a sharp increase in the program’s 
overall efficiency. 

Prior to purchasing the equipment 
for its nutritionists, the program re- 
lied on handwritten forms, the U.S. 
Postal Service and mainframe batch 
processing to handle some 250,000 
checks per year. 

Wyoming currently has 14 Special 
Supplemental Food Program for 
Women, Infants and Children (WIC) 
project offices serving 33 clinic sites 
across the state. Participants in the 
program receive checks made out to 
food stores for the purchase of di- 
etary essentials such as milk, eggs, 
fruit juices and baby formula. 


Timing crucial 


It is crucial to get the food to the 
participants as soon as possible, but 
when the program began, it was 
handicapped by the slow-moving bu- 
reaucratic process. 

Then, nutritionists filled out mul- 
tipart forms after inwerviewing moth- 
ers at the clinics. In a labyrinthine 
process lasting several weeks, the in- 
formation was then bounced between 
two mainframes, the state office in 
Cheyenne and the various clinics. 
When that process was completed, 
the state office mailed monthly 
checks to the clinics. 

“The typical turnaround time for 
all this was sometimes as long as two 
months,” recalls Terry Williams, di- 
rector of the WIC program. ‘‘We had 


to void a minimum of 15% of the 
checks, simply because: participants 
had moved or there was a change in 
their food prescription. Causing more 
delay, 5% to 8% of the records had er- 
rors, because forms had been incor- 
rectly filled out, or had errors in key 
punching.” 

Since the program began using 
Compaq Computer Corp. portable 
computers in late 1984, however, the 
turnaround time has been reduced by 
as much as four weeks, and the 
checks are printed out at the clinics 
while the mothers wait. In addition, 
the need to void checks has been al- 
most eliminated and the nutrition- 
ists’ accounting time has been cut by 
15%, allowing them to handle more 
participants per day. 


Mainframe drain down 


The drain on mainframe resources 
has been reduced by 25%, notes Tony 
Minnick, vice-president and data pro- 
cessing manager at American Nation- 
al Bank of Cheyenne and planner of 
the program’s computerization. 

The original plan called for a com- 
puter in each of the project offices. 
Since the nutrionists would have to 
travel between the offices and clinic 
sites, portable computers seemed to 
be the logical answer, Minnick says. 

The Compaq systems were chosen 
because of their high degree of IBM 
Personal Computer compatibility, 
Compaq’s solid reputation and the 
availability of a Cobol compiler for 
the systems. 

In addition, Computerland Corp. 
was able to provide local service, ac- 
cording to Minnick. 

The computerization cost of the 
program covered 15 Compaq portable 
computers, five of which are Compaq 
Plus portables with 10M-byte hard 
disk drives; the Cobol compilers, 
written by Microsoft Corp. for IBM; 
Masterlink Software, Inc.’s Hand- 
shake PC-to-mainframe file transfer 
package; software written by the 
bank; and 15 Okidata Corp. Microline 


92 dot matrix printers. 

For connection to the bank’s Bur- 
roughs Corp. mainframe, all of the 
computers include Hayes Microcom- 
puter Products, Inc. 1,200 bit/sec. 
modems. 

Except for problems getting sup- 
port for the Cobol compiler and nov- 
ice mistakes such as unplugging a 
system before all the processing had 
been completed, the transition to por- 
table personal computers was a rela- 
tively smooth one, Minnick says. 

“‘We’re very pleased at this point,” 
agrees nutritionist Janet Moran, who 
also helps coordinate the computer 
operations. When traveling between 
clinics — which can take as long as 
nine hours — the nutritionists carry 
the Compags and printers in their 
pickup trucks. She says the 33-lb 
weight of the systems is not a draw- 
back, but “if you’re carrying one for 
any distance, it gets heavy.” 


immediate corrections 


With the Compags, the nutrition- 
ists are able to enter the data while 
talking to a participant and correct 
errors immediately. Each nutritionist 
leaves his PC on at night with the 
data communications program run- 
ning. To save on communications 
costs, the uploading and download- 
ing of files between the Compags and 
the mainframe begins each day at 2 
a.m. 

Since the Wyoming WIC program 
went on-line, a number of IBM PC- 
compatible laptop computers have 
come on the market. Weighing only 
about 12 lb, laptop models from com- 
panies like IBM, Toshiba America, 
Inc. and Zenith Data Systems Corp. 
would seem to be ideal replacements 
for the bulkier Compagqs, but no 
changes are planned, even when ad- 
ditional systems are required. 

“Our people are content with what 
they have right now,” Moran says. 
“They would cut off their right arms 
before letting anybody take one 
away.” 
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NEC PC put 
through paces 


From page 61 


In Japan, unlike North America 
and Europe, the de facto standard 
set by the IBM Personal Computer 
has played a minor role. Early MS- 
DOS computers from major Japanese 
vendors weren’t made compatible 
with the IBM systems. 

Earlier versions of the APC, like 
the Tandy Corp. 2000 and earlier 
Fujitsu Ltd. systems, eschewed IBM 
compatibility but included additional 
graphics capabilities. However, none 
of these systems sold very well in 
the U.S. 

Nevertheless, the NEC APC devel- 
oped a good reputation among soft- 
ware developers and began to build a 
nice following, particularly in com- 
puter-aided design and other graph- 
ics applications. With the APC IV, 
NEC now offers a highly compatible 
system using the Phoenix Software 
Associates Ltd. ROM BIOS. 


Building reputation 


With APC IV, NEC continues to 
build on its strong reputation of of- 
fering sophisticated graphics-orient- 
ed systems. Although available with 
IBM Color Graphics Adapter (CGA)- 
compatible graphics board and moni- 
tor, most APC IV sales will be with 
NEC’s Enhanced Graphics Adapter 
(EGA)- and CGA-compatible Ad- 
vanced Graphics Board and Ad- 
vanced Color Display. The latter is 
identical to NEC’s excellent Multi- 
synch color monitor. 

The NEC advanced graphics board 
makes use of the Chips and Technol- 
ogies, Inc. EGA chip set to provide 
support for all 17 IBM EGA, CGA and 
monochrome graphics modes. The 
Advanced Color Display, which has 
a claimed maximum 800- by 560- 
pixel resolution, is more than enough 
to support the 640- by 400-pixel EGA 
resolution. 

With the ability to expand to 
10.5M bytes of random-access memo- 
ry and a built-in controller for up to 
two 40M-byte hard disks with a 40- 
msec access time, the APC IV offers 
plenty of head room for users need- 
ing a big system. It compares favor- 
ably with other first-rate products 
like Compaq Computer Corp.’s Desk- 
pro 286. 


Price range 


The base unit, with a 1.2M-byte 
floppy, a 40M-byte hard disk and a 
keyboard, lists for $3,995. Witha 
20M-byte hard disk instead, the list 
price is $3,495. The minimum config- 
uration of the APC IV, with only a 
1.2M-byte floppy, carries a price of 
$2,995. 

The advanced graphics package, 
including the Advanced Color Dis- 
play and Advanced Graphics Board, 
ists for $1,325. 

These aren’t exactly bargain base- 
ment prices compared to what the 
mail-order vendors are offering 
these days. But they are well below 
what IBM and Compaq are charging 
for comparable systems. 


Value 


For a first-class system from a 
major vendor, the APC IV offers a 
good value for the money. 

What’s more, it is a good bet that 
it won't be long before NEC offers a 
high-end Intel 386-based version of 


the APC as well, making use of ROM 
wares from Phoenix and silicon from 
Chips and Technologies. 

This would be a complementary 
offering that could boost the momen- 
tum NEC is already developing with 
the APC IV. 


Possible contender 


All of which adds up, in my opin- 
ion, to a good prospect for NEC to 
become a real contender in desktop 
personal computer systems in the 
North American market. 

The APC IV is a high-quality, 
well-engineered system with lots of 
capability and expansion potential. 

The NEC system offers an attrac- 
tive alternative to the more estab- 
lished vendors in the marketplace; it 
also functions as another assurance 
of continued intense competition 
among quality vendors. 





Disk managers consolidated 


By David Bright 

NORWOOD, Mass. — Phoenix 
Software Associates Ltd. recently in- 
troduced a software package for 
managing information on microcom- 
puter hard disk drives. Called Pdisk, 
the $195 program reportedly im- 
proves the performance of IBM Per- 
sonal Computers, PC XTs, ATs and 
compatibles. 

“Until now, hard-disk users had to 
rely on a variety of products for disk 
management,” said Mike Olfe, direc- 
tor of programming tools marketing 
for Phoenix. ‘““Pdisk combines all of 
these disk management tools in one 
powerful package that outperforms 
the others.” 

Pdisk is a collection of 10 menu- 


driven utilities, including an ad- 
vanced backup and restore program; 
a park utility that shuts down the 
hard disk drive when the PC is being 
moved, thereby reducing the possi- 
bility of damage and loss of informa- 
tion; a cache utility and six IBM PC- 
DOS simplification utilities. 

The backup and restore function 
supports any PC-DOS-driven device, 
including floppy and optical disk 
drives and nine-track tape drives. 

The cache program speeds disk in- 
tensive applications by storing com- 
monly used disk information in mem- 
ory. The operating system 
simplification utilities enable users 
to work with files across an entire 
tree of directories at once. 





MIS has to serve. 


petitive strategy. 


headed right for you. 
mand? Several ways: 


word processing.) 


don’t offer. 





Like the CEO plotting global com- 


And it’s not data 
management. 
Traditional corporate information 
systems do a great job managing 


It’s not word processing. 


The better you understand 
Ma leelci(omvelimeensle-iaae 


The MIS perspective. 


For years text management software Text management: 
has received scant attention from MIS. 
Which is strange, considering how 
| vital it is to some of the key people 


competitive intelligence gathering for 
senior management. 

The result has been a dramatic 
improvement in the quality of infor- 
mation available to decision-makers. 
And a dramatic increase in pressure 


For planners, strategists, and senior 
marketing executives, text manage- 
ment systems have proved their value 
Tepeatedly in recent years—delivering 
powerful bottom-line benefits, and 
<creating a wave of demand that’s 


How do you prepare for this de- 


First, make sure you understand 
text management software—before 
~ your users do. (Hint: we’re not talking 


Second, select a text management 
approach that combines the features 
users need to obtain information— 
with the features you'll need to main- 
tain system integrity. Users need spe- 
cialized text search and reporting 
facilities conventional DBMS’s don’t 
offer; you need a new level of system 
controls dedicated retrieval systems 


And third, start evaluating text 
management systems and vendors 
without delay. You can begin that 
evaluation today with a look at 
INQUIRE/Text—the most compre- 
hensive, proven text management 
software system on the market. 





structured data. Unfortunately, the in- 
formation most needed by decision- 
makers is often unstructured—embed- 
ded in the text of documents such as 
letters, reports, and contracts. Because 
this material has traditionally been 
beyond the reach of online systems, 
access to it has been slow, tedious, 
and error-prone. Word processors and 
office automation systems, for all their 
other merits, have been practically 
useless in making the actual informa- 
tion content of documents available 
online. 

A text management system fills this 
void by providing highly sophisticated 
facilities for online index, search, and 
retrieval of information in stored docu- 
ments. With a text management sys- 
tem, users can pinpoint specific pieces 
of information within vast volumes of 
text—instantly. And once they’ve 
found the information, they can edit, 
combine, and report it with complete 
flexibility. 

Traditionally, the biggest text man- 
agement users have been in industries 
that are subject to extensive regulation 
and/or frequent litigation. Now others 
are taking advantage of the systems’ 
capabilities for a broad range of corpo- 
rate information management tasks. 
And high on the list of these tasks is 





on MIS to deliver text management 
capability. 


As the demand for text management 
capability has grown, so has the 
number of vendors claiming to provide 
it. But few of these vendors offer the 
features, the flexibility, and the track 
record of Infodata’s INQUIRE/Text. 

INQUIRE/Text’s automatic index- 
ing and powerful keyword search and 
retrieval facilities have set industry 
standards in text management for 
years. And INQUIRE/Text’s capacity, 
ease of use, and flexible interfacing 
options have made it a hit not only 
with end users, but also the MIS per- 
sonnel charged with implementing it. 
Finally, INQUIRE/Text’s worldwide 
track record makes it comfortable for 
top management. 

INQUIRE/Text. It’s the first thing 
you need to know about text manage- 


“ment. And the only text management 


software system you'll want to live 
with. @ 


INQUIRE/Text runs on IBM and compatible mainframes under MVS/TSO, MVS/CICS and VM/CMS 
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Stacking storage peripherals aimed at LANs, CAD/CAM 


By David Bright 

IRVINE, Calif. — With Western 
Digital Corp.’s recently introduced 
stacking peripherals, users can inter- 
connect as many as seven storage de- 
vices using only one slot inside the 
IBM Personal Computer. 

Called Versastak, the peripheral 
modules enable users to custom-tai- 
lor storage accommodations for such 
applications as local-area network 
file serving, computer-aided design 
and manufacturing, desktop publish- 
ing and multiuser computing. 

The Versastak line consists of a se- 
ries of disk, tape and optical storage 
modules that stack on top of a base 
unit, which is connected to the host 
computer. Since they incorporate a 


built-in Small Computer Systems In- 
terface bus, the modules can link to a 
variety of systems in addition to the 
IBM PC. Compatible systems include 
the Apple Computer, Inc. Macintosh, 
the Digital Equipment Corp. Micro- 
vax and the NCR Corp. Tower. 


Adding modules 


A key feature of the Versastak 
modules is that instead of replacing 
peripherals as the technology ad- 
vances, more powerful modules can 
be added to existing modules, ex- 
plained product line manager Dean 
South. Each module contains its own 
controller. 

Versastak’s $395 base module, 
which contains a 225-watt power 


supply, is connected to an IBM PC 
system via a host adapter board sup- 
plied by Western Digital. The board 
costs $195 for an IBM Personal Com- 
puter AT and $150 for a PC XT. The 
connection between each interlock- 
ing module is made by moving one 
switch. No cables are involved. 

Western Digital will offer hard 
disk drives with formatted capacities 
of 85M bytes and 170M bytes. The 
smaller drive features a 30-msec av- 
erage access time, and the larger 
drive takes 25 msec to access data. 
The 85M-byte drive, priced at $2,995, 
will be available in December. The 
170M-byte drive, carrying a price of 
$3,995, is scheduled for January 
availability. 





fext management software, 
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The corporate 


The amount of information that must 
be factored into major corporate deci- 
sions is increasing every day. And few 
categories of information are as sen- 
sitive or time-critical as competitive in- 
telligence. 

Whatever its source, whatever its 
nature, competitive information can 
be vital one day—and virtually worth- 
less the next. To be used successfully 
in the timing and execution of any 
new initiative, competitive intelligence 
must be both accurate and action- 
able—and available to you ahead of 
your competition. And there's no bet- 
ter way to turn raw information into 
actionable intelligence than through a 
centralized online system under 
INQUIRE/Text. 


INQUIRE/Text: Making the 
most of both internal and 
external information. 


Competitive information comes from 
many internal and external sources: 
correspondence and memos, articles 
in trade journals, press releases, finan- 
cial reports. Assimilating this informa- 
tion and making sense of it in time to 
act requires sophisticated text 
ment capability. And INQUIRE/Text 
provides that capability in a proven, 
cost-effective manner that meets the 
needs of corporate strategists as well 
as MIS. 

With INQUIRE/Text, the full range 
of appropriate internal and external in- 
formation (in both text and alpha- 





numeric forms) can be maintained 
online. Document searches can be 
conducted quickly and accurately, and 
people can share integrated, relevant 
information instantaneously—speed- 
ing decisions while minimizing poten- 
tial errors due to faulty or incomplete 
information. 

No wonder hundreds of companies 
are already using INQUIRE/Text to 
make the most of their opportunities. 
No wonder we’re convinced it will 
work for you, too. 


A system that pays dividends 
for many departments— 
including MIS. 


For all its sophistication, INOQUIRE/Text 
is easy for non-DP-oriented users to 
master. Which makes it especially 
powerful as a means of presenting 
strategic information to top manage- 
ment. 

But these managers aren’t the only 
ones who benefit from INQUIRE/Text. 
Many of the features that make 
INQUIRE/Text such a superior 
business intelligence tool also lend 
themselves to other uses in legal de- 
partments, regulatory affairs, market- 
ing, the library—and not least of all, 
MIS itself. 

The fact is, INQUIRE/Text is a 
perfect system for the online mainte- 
nance of an almost limitless variety of 
technical and non-technical documen- 
tation. With its large capacity and 
flexible database facilities (including 
automatic backup and recovery, usage 
monitoring and accounting, and multi- 
level security), INQUIRE/Text pro- 


tects the organization’s interests while ] 





serving the individual with unmatched 
flexibility. 

So if you’re looking for an 
intelligent approach to competitive in- 
telligence, start your search with 
INQUIRE/Text. And finish ahead of 
your competition. 


Infodata Systems Inc. 
5205 Leesburg Pike 
Falls Church, VA 22041 
(800) 336-4939 
In Virginia and Canada, 
call (703) 578-3430. 
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The Versastak 60M-byte tape unit 
operates at 5M bytes per minute in 
streaming mode. The $1,395 device 
will be available in December. Plans 
also call for a 120M-byte tape module 
to be ready in February. 

Western Digital plans to begin 
shipping its compact disk/read-only 
memory module in March. Priced at 
$1,795, each disk can store up to 
500M bytes of data. By the second 
quarter, the company also expects to 
complete a write once/read many 
times unit holding as much as 300M 
bytes. 

The company is also developing 
Intel Corp. 80286 and 80386 file serv- 
er processor modules for mid-1987 
availability, South said. 

Versastak is said to be fully com- 
patible with Western Digital’s Star- 
lan hardware and can be integrated 
into Starlan networks. Using West- 
ern Digital’s Netbios software, the 
Versastak modules will work with 
IBM’s PC Net and other Netbios-com- 
patible networks. 

When used with a PC AT, the Ver- 
sastak setup can act as a file server 
storage module for networks from 
3Com Corp., Corvus Systems, Inc. 
and Novell, Inc., according to South. 


Software adds 


photographs 
to data bases 


PHILADELPHIA — Pictureware, 
Inc. has developed an integrated soft- 
ware system that incorporates photo- 
graphs into data bases. In a typical 
application, the program will be used 
to add photographs to corporate per- 
sonnel files. 

According to Pictureware, its Pic- 
turepower program provides sharp 
resolution and clarity in color or 
black and white. Operating under 
IBM PC-DOS, the program contains a 
data base management system, pic- 
ture capture facility, picture editor, 
forms generator and data communi- 
cations system. 

It is also said to be fully compati- 
ble with Ashton-Tate’s Dbase III Plus 
package, allowing photographs to be 
added to existing data bases. 


Telephone transmission 





With the program’s communica- 
tion utility, photographs and records 
can be transmitted over telephone 
lines, direct connections or local-area 
networks. The company said still- 
frame video teleconferencing can be 
accomplished if Picturepower resides 
on both of the connected worksta- 
tions. 

The black-and-white version of 
Picturepower retails for $795 and the 
color version is $995. The video cam- 
eras, scanners, video compact disks 
and other devices for loading the 
photographs must be obtained sepa- 
rately. 

The software also requires a video 
digitizing board. The picture data 
bases are stored on disk drives and 
other devices along with alphanu- 
meric information. 
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NonStop VIX. 


Tandem technology 


sets the new standard 


or large applications in on-line transaction processing. 


More transactions 


per second 


at a lower cost per transaction than any system in the world. 


THE CIRCUITRYS FAST. 


We designed the system in our own laboratory, 
right down to our own unique VLSI chips. The 
result is more circuitry in less space. With fewer 
components than our next largest system, the VLX 
delivers twice the 
performance and 
three times the 
reliability. 


PROCESSORS WITH LARGE APPETITES. 


The VLX processors move transactions in 32-bit 
chunks. They reach into main memory in 64-bit 
chunks. Because this happens in parallel, more 
work gets done in less time at a lower cost per 
transaction. 


THE SERVICE IS EASY. 


All critical components are field replaceable. 
When service is required, its faster. You 

don't even have to stop an operation 

to add or replace components. 


THE DATA EXPRESSWAY. 


In a conventional database, 1/O requests must 
be handled sequentially. This creates queues 
that slow response time. In the VLX system, there 
are multiple paths to multiple disks. Data enters 
and leaves the database simultaneously. No time 
is wasted, and all disk space gets used. 
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DIAGNOSTICS FROM A DISTANCE. 


_ An int2grated microprocessor allows us to monitor 


the stem environment from anywhere in the 
world. We can even run stress tests remotely. If a 
failure does occur, the VLX has the capability to 
automatically dial out to remote centers any- 
where in our worldwide network. 


THE SYSTEM KNOWS THE SYMPTOMS. 
Expert systems software, using fault analysis, di- 
rects the problem diagnosis systematically. It also 
allows us to analyze it and shorten service time 
even more. 








We offer software that will protect the security of 
your data whether it's in the VLX, in another 
‘Tandem system or in transmission. 


NO GROWING PAINS. 


To add power, just add processors. You can grow 
from a base four-processor system to 16. From 
there, you can expand in whatever increments you 
choose, all the way to 255 systems. You never buy 
more than you need, and you'll never have to 
rewrite a line of applications code. 














"NO-FAULT INSURANCE. 


Tandem systems achieve fault-tolerance with a 
unique, parallel processing architecture. There 

are no idle back-up components. Instead, multiple 
components share the workload. If one goes down, 
the others pick up the slack, and application 
processing is uninterrupted. 


HERE TODAY. HERE TOMORROW. 
The VLX is compatible with any Tandem system 
and with all major communications standards — 
SNA, X.25, MAP and 0.5.1 And by acting as a 
gateway to other vendors’ systems, the VLX can 
link them and enhance their value as well. 


WE HAVE EXCELLENT REFERENCES. 


‘Tandem systems are already at work for Fortune 


500 companies in banking, telecommunications, 
manufacturing, transportation, retailing 

and energy, as well as several branches of the 
US. Government. 

To find out what we can do for you, call 800- 
482-6336 or write to us. Corporate Headquarters: 
Tandem Computers, Incorporated, 19191 Vallco 
Parkway, Loc. 4-31, Cupertino, CA 95014 
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Lotus add-on firms form co-op, target corporate users 


HAL developer heads 
aftermarket group 


By Peggy Watt 

LOS ANGELES — Lotus Develop- 
ment Corp. 1-2-3 spreadsheet utili- 
ties developers and a distributor of 1- 
2-3 adjunct products have announced 
they will join forces for a corporate 
road show and ongoing joint market- 
ing. 

“There are possibly millions of Lo- 
tus 1-2-3 users out there for whom 
Lotus is more than a best-selling pro- 
gram. It’s a software environment,” 
said Rick Gibson, executive director 
of The Consortium, Inc., a 4-month- 
old Los Angeles cooperative. 

Many users are unaware of the 
add-on products and utility programs 
that could make their work easier, 
Gibson said, adding that he envisions 
a $75 million aftermarket for Lotus 
products in 1987 — many of the 
products being sold by The Consor- 


‘There are possibly 
millions of Lotus 1- 
2-3 users out there 
for whom Lotus is 
more than a best- 
selling program. It’s 
a software 
environment.’ 


— Rick Gibson 
The Consortium, Inc. 








tium’s 17 member companies. 

The Consortium’s new business 
partner is 4-5-6 World, a 2-year-old 
Santa Barbara, Calif., direct mail and 
telemarketing firm. Its catalog in- 
cludes some 300 Lotus add-on prod- 
ucts; most of them are software, but 
some are accessories of general inter- 
est to business microcomputer users. 

“‘We believe the Lotus aftermarket 
is a very strong one,” 4-5-6 World 
President Charles Everett said. He 
added that 4-5-6 World had $1 mil- 
lion in sales last year and expects to 
easily double its list of 125,000 sub- 
scribers. ‘There seems to be a great 
deal of harmony between the goals 
and operations of our companies,” 
Everett said. 

The privately owned businesses 
will continue to operate separately 
but will share some officers under 
the cooperative agreement. Eventual- 
ly, they may operate out of a single 
office, Everett said. 

Within weeks, the new business 
partners plan to launch a cross-coun- 
try corporate tour, demonstrating 
their Lotus aftermarket products, 
said Gary Ward, Consortium director 
of marketing services. He added that 
his target is users groups, particular- 
ly those within corporations. 

“‘We can help users preserve their 
investment,” said Jim Deline, presi- 
dent of Clarity Software Corp., 
which publishes the error checker 
Cell/Mate and is a Consortium mem- 
ber. “It seems they just get used to 
their technology and it changes.” 
Utility programs will help maintain 
templates, interfaces and methods 
despite upgrades in the primary 
product, he added. 


Analyst Jan Lewis of the Palo Alto 
Research Group in California said ef- 
forts of The Consortium and 4-5-6 
World could actually expand the Lo- 
tus market as they enhance it. 

“Some people say Lotus users only 
use a fraction of what’s on their 
desks,” she said. “‘This could change 
that by making Lotus easier and 
more accessible.” 

Paul Gallagher, marketing director 
of Consumers Software, Inc. in Gil- 
roy, Calif., said the rising profile of 
the Lotus aftermarket helped him ar- 
range with distributor Ingraham 
Software of Buffalo, N.Y., to bundle 
his Lotus utility, a math checker that 
is called Spreadsheet Auditor, with 
1-2-3. 


This is The Consortium’s Gibson’s 
second venture in the shadow of Lo- 
tus 1-2-3. He was one of the officers 
of GNP Development Corp., which 
developed HAL, a natural query lan- 
guage for 1-2-3. Lotus bought GNP al- 
most a year ago and recently released 
HAL under the Lotus label. “Lotus is 
validating the Lotus aftermarket,” 
Gibson said. 


Development service 


The Consortium will also expand 
to offer a development service and 
market research branch for the Lotus 
aftermarket, which Gibson said in- 
cludes 1-2-3, Symphony and Jazz. 

The development services will be 
provided by The Consortium’s 


newest member, the Pasadena, Calif., 
IBM Users Group, coordinated by 
Eric Wolfe. 

A range of programming services 
will be offered, including work by 
specialists in financial investment 
analysis, micro-to-mainframe com- 
munications, data base applications, 
training and other areas, according 
to Gibson. 

The Consortium’s analysis and 
forecast services will focus on the Lo- 
tus market and related products and 
will include market trends, sales 
forecasts and studies of various seg- 
ments of the Lotus aftermarket, Gib- 
son said. Research findings will be 
free of charge for Consortium mem- 
bers and available to others for a fee. 
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Extension Cable 
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MEGABIG Computer Leasing 


You've selected the models and you 
know the prices. But before choosing 
an equipment vendor, you'll want to 
consider... 

C1 Availability — Can they deliver on 
time? 

CL) Selection — Do they have inventory 
or access to the specific model 
with the features you need? 

LC Expertise — Are they experienced 
at putting together the right 
package? 

_] Financial Flexibility — Can they 
offer multiple buy/sell/Ilease options 
with flexible terms at competitive 
rates? 

CL) AfterSale Support — Will they be 
there when you need them? 


Dataserv is a founding member of the Computer Dealers and Lessors Association. (CDLA). IBM is o registered trademark of International Business Machines Corporation. 


WDataserv can answer yes to these 
questions. 
We're a growing, 16-year old 
international company with over 800 
employees. Big enough to put 
together an attractive package but 
small enough to be flexible. If you’re 
buying, selling or leasing equipment 
— new, reconditioned or installed, 
you'll find we're helpful and there 
when you need us. 


We buy, sell and lease new and used 
computer and telecommunications 
equipment. Dataserv also provides a 
full range of on-site and depot 
maintenance services and sale of 
spare and replacement PARTS. 


Before making your next computer 
equipment decision, ask for a 
Dataserv QUIKQUOTE.™ 


Call us TOLL FREE 
(800) 328-6729. 


In Minnesota and Canada, dial (612) 829-6000. 





latauers 


When you've decided what to buy, 
Let us show you how and why. 
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TAKING CHARGE 
Eric K. Clemons 





Strategic use of 
info technology 


here is now almost total accep- 

tance of the proposition that in- 

formation technology can pro- 
vide competitive advantage. There is 
recognition — after the fact — that 
information technology has apprecia- 
bly altered the structure of key indus- 
tries and enhanced the position of par- 
ticularly adept competitors. 

But important questions remain un- 
answered, including, How can we pre- 
dict which industries are ready for ma- 
jor new competitive uses of information 
technology, providing significant op- 
portunities? And how can we find stra- 
tegic opportunities within a company? 

There will always be opportunities 
in any organization for improvement in 
internal efficiencies or in reaching out 
to customers. In established companies 
in mature industries, these opportuni- 
ties are rare and difficult to find. Iseek 
here instead to describe those indus- 
tries ready for major shifts in the stra- 
tegic use of information technology. 

I assume that, ultimately, markets 
are efficient and rational. After several 
years without major changes requiring 
restructuring or other significant re- 
sponse, available opportunities are rec- 
ognized and exploited. This is not al- 
ways true, of course, but options 
remaining after several years tend to be 
rare, specific to individual companies 
and difficult for outsiders to locate and 
exploit. They are almost always idio- 
syncratic and thus nearly impossible to 
predict or descfibe in any generic way. 

See STRATEGIC page 85 





Clemons is associate professor of de- 
cision sciences at the University of 
Pennsylvania’s Wharton School. 











Group unites data centers 


By David A. Ludium 

HARTFORD, Conn. — The Defense and 
Space Systems Group (DSS) of United 
Technologies Corp. has formed a new in- 
formation management organization 
aimed at bringing together data centers 
scattered among the group’s operating di- 
visions. 


passed. We’re recognizing the need to bet- 
ter use the investments we have in people, 
hardware and software — to bring units 
together in more effective critical mass,” 
Lennon said. 

The direction is particularly important 
with the creation of relatively small, 
space-oriented companies and 





Following a _ six-month 
study of data processing and 
communications by a commit- 
tee of six senior managers, the 
corporation last month ap- 
pointed F. Richard Lennon as 
vice-president of information 
management for DSS. Lennon, 
a former information systems 
manager, was most recently 
vice-president of administra- 
tion for the group’s Sikorsky 
Aircraft division. 

Lennon describes his chief 
mission as “leveraging” information sys- 
tems operated by the group’s major divi- 
sions through standardization and 
networking, and perhaps consolidation, so 
that smaller divisions and offices can 
make greater use of them. 

“Each unit has tended to operate rela- 
tively autonomously with limited ex- 
change of ideas. I think those days are 





F. Richard Lennon 


program offices within the 
group. ‘They don’t have avail- 
able to them the resources 
they need to be competitive,” 
Lennon declared. 

While the organization is 
also aimed at leveraging the 
group’s information systems’ 
buying power by consolidating 
it, efficiency is not the only 
concern. The less of its infor- 
mation systems budget the 
group spends on maintenance 
— what Lennon terms “mow- 
ing the grass and raking the leaves” — the 
more it has for new technologies that will 
give it “the real competitive leverage we 
want to gain,” Lennon said. 

“We see the power of bringing various 
units together for various opportunities. If 
you bring them together as a space compa- 
ny loosely connected by an information 
See GROUP page 78 








Info systems 
spending rises 


By David A. Ludium 

The end of the year will likely see 
spending on information systems up a rela- 
tively modest 8% to 10% from 1985, as 
companies strive to contain costs and mea- 
sure return on investments, according to 
an International Data Corp. study. 

The study quantifies trends toward the 
linking of personal computers, distributed 
processors and mainframes; networking 
personal computers; connecting incompati- 
ble equipment; and expanding on-line 
transaction processing. 

Information systems spending by sur- 

See INFO page 88 








information systems 
spending 

Compensation leads U.S. information 
systems spending in 1Q 1986 


Salaries /benefits 


35.7% 
DP hardware 
28.2% 


DP software 
Communications 


— Office systems 3.6% 
Information provided by International Data Corp., 1986 
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Some predict 
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LEARNT SE A 
INSTANT 
ANALYSIS 


“There is onlya 
hair-breadth’s dif- 
ference between 
a genuine com- 
petitive coup and 
a harebrained 


scheme. ’’ 
— Warren McFarian, 
professor, 
Harvard 
Business School 





IBM Mainframes 
3270 


the efficiency of a WAN. 


Administrative 


It's simple common Sense and it’s called DevelNet. 
In its most basic form, DevelNet is a data switch 
difference. DevelNet is the most sophisticated data switcl 
DevelNet features unlimited growth, tremendous data 


rhe solution to most real-world data communications needs is a hybrid 
network. One that complements the performance features of a LAN and 


but with a significant 


e today. 
ithering capa 


bilities, and gateways to complement your existing 802.3, X.25 and T1 


networks. DevelNet's performance is proven daily at NASA's Kennedy 


Space Center. 


If you re in the market for a high-performance, cost-effective data net 


work, you cant afford not to consider DevelNet. 
Call or write to receive your DevelNet literature, 
“A Common Sense Approach to Data Networking? 


6701 Sierra Court, Dublin, CA 94568. 


In US: 800-423-9210 


In CA: 800-345-9097 


In Canada: 800-268-3349 


Wavelet 
The Common Sense Network 


Develcon 


The Northern Light in Data Communications 





NCR lower 
helps lexas 


drivers move 
faster overland. 


For growing work. loads, smart organizations are 
loading up with smarter computers. 

The NCR Tower.™ 

Texas has the second largest number of licensed 
drivers in the country. To speed up traffic in its 


statewide licensing offices, the Lone Star State 4 
installed eighty Towers. 
Airborne Express, the overseas delivery 
| 


service with the sky-high growth record, employs 
anetwork of Towers in the Far East to keep track of 


thousands of international shipments every day. 
Obviously, the Tower is a very versatile 
computer. 


© 1986 NCR Corporation *UNIX System V is a registered trademark of Bell Laboratories. *RM/COS is a registered trademark of Ryan McFarland Co 





The NCR Tower is actually a family of computers, ’ 
ranging from a 2-4 user system to a departmental Sa ee 
Or from a small business network to an international network of 
hundreds of users. Memory capacity ranges from one to sixteen MB. 

And for disk storage, from 25 MB to over 5.5 gigabytes. Networking 
and communications are easy because the Tower supports all 
major protocols, including SNA, X.25. 

The NCR Tower offers a choice of operating 
systems: UNIX System V* and RM/COS* And 
every Tower is designed with open systems 
architecture to work with industry standard hard- 
ware and software. 

What's more, NCR backs the Tower with one of 
the world's largest service organizations. With 16,000 
engineers on call, expert NCR service is as close as the 
phone. Which is another reason the Tower is a smarter 
choice. And why smart businesses have already chosen 
more than 22,000 NCR Towers. 

Find out how the Tower can help your business take 
off. Dial 1-800-CALL NCR. 


And Aurborn 


Express 
move smoother 
overseas. 


onl 





The NCR Tower. 
Because smart businesses need smarter computers. 
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Harvard professor cites winners in strategic info systems 


Praises initiative in 
winning market share 


By David A. Ludium 

BOSTON — The capture, mainte- 
nance and manipulation of data can 
make the difference between success 
and inertia in the realm of strategic 
information systems, according to 
Harvard Business School Professor 
Warren McFarlan. 

Initiative and preparation have 
been crucial to the winning of market 
share through strategic use of infor- 
mation, McFarlan said in a keynote 
address at last week’s Second Annual 
Cortex Users Group Meeting. A spe- 
cialist on information systems at the 
Business School since 1962 and a 
member of several corporate boards, 
McFarlan blended inside knowledge 
with personal observation in his ad- 
dress. 

There has been a conspicuous lack 
of strategic use of information in the 
marketing of automobiles — ‘the 
largest discretionary, repetitive pur- 
chase of American households,” 





Harvard’s McFarlan 


McFarlan said. “‘I submit to you that 
one of the genuinely primitive com- 
panies in the United States as far as 
marketing is concerned is General 
Motors, our largest automotive com- 
pany,” he observed. 

McFarlan explained that examina- 
tion of state registry records would 
reveal that he buys a car every four 
to 5% years. But when he was ready 
to buy his last car, he received no 
“focused, direct contact’ from auto- 
mobile companies. 

But the mere capture of data does 
not spell success in the strategic use 
of information systems, McFarlan 
suggested. ‘‘These focused, customer- 
oriented systems require an informa- 
tion architecture underneath it, and 
if you don’t have that information ar- 
chitecture you can’t, in fact, offer 
those kinds of services,” he said. 

Sometimes the value of the archi- 
tecture cannot be estimated, McFar- 
lan added. ‘‘You’ve got to invest as a 
matter of faith and flexibility,” he 
maintained. 

By contrast, McFarlan offered the 
example of Northwest Mutual Insur- 
ance Co., where he held four life in- 
surance policies. He wanted to know 
the value of the policies to determine 
how much money he could borrow 
against them, but the insurer seemed 
to deliberately obscure the informa- 


tion in its correspondence. 

However, with the arrival of fed- 
eral tax reform, it became advanta- 
geous for Northwest Mutual to lend 
the money, and it delivered a concise 
statement of the policy values. That 
was possible because a relational 
data base could bring together infor- 
mation pertaining to one customer, 
McFarlan said. 

As another positive example of 
strategic manipulation of informa- 
tion, McFarlan cited The Travelers 
Corp., which has provided its sales 
force with laptop computers. Sales 
agents enter data on prospective cus- 
tomers in the field and bring it back 
to their offices, where it is crunched 
overnight by an expert system with a 


6,000-item knowledge base, produc- 
ing an individual financial plan. 

“The notion of cheap, portable in- 
telligence has driven a whole new set 
of applications,’ McFarlan said. 
“(Companies are] ‘driving a much 
more complex set of tools and ana- 
lyses out to the point of customer 
contact .. . allowing salesmen to bet- 
ter tailor to end customers’ needs. 
Those firms that are out there first 
[will derive] inordinate kinds of ad- 
vantages.” 

McFarlan spun his presentation 
around a list of six types of computer 
applications that characterize a new 
generation focused on gaining strate- 
gic advantages. They are the follow- 
ing: 


e Interorganizational systems that 
link companies to customers or sup- 
pliers, most notably American Air- 
line’s Sabre reservations system. 

e Expert systems, such as the one 
used by The Travelers. 

e Systems that deliver major cost 
reductions. 

e Those that create a product from 
data, such as overlooked motor vehi- 
cle registrations. 

e Management control systems, 
such as Northwest Mutual’s relation- 
al data base. 

eSystems that redefine industry 
boundaries, such as Imperial Chemi- 
cal Industries PLC’s personal com- 
puter-based order-entry system for 
farmers. 





Corporation. IBM is a registered 
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A word of warning: Too many 
pop-ups can have a negative 
effect on your memory. 


-320K. Windowing can give you a whole new outlook. 
It can also gobble up a whole lot of memory. 


Sidekick and Turbo 


Lotus is a registered trademark of Lotus Development Corporation. Microsoft is a registered trademark of Microsoft 
trademark Machines Corporation. 
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MIS group relies on comedy, 


Jeffry Beeler 

DANVILLE, Calif. — An offbeat 
professional association that rose to 
fame in the early 1980s and then died 
on the vine only a few months later is 
apparently mounting a serious come- 
back. 

About six years ago, DP consul- 
tants Gopal Kapur and George Glaser 
recognized the need for a light-heart- 
ed alternative to the industry’s many 
unremittingly earnest professional 
societies. With the help of several of 
their equally prominent colleagues, 
they formed the International Per- 
sonhood of Iliterate Programmers 
(IPIP), which immediately became 
renowned for its deliberately outra- 
geous gags. 


Although their brainchild quickly 
attracted a large following, the 
founders lacked the organizational 
experience to get IPIP off the ground. 
“When it came to running a profes- 
sional association, we were illiter- 
ate,” Kapur quipped during a inter- 
view in his office. 

Kapur and his associates were par- 
ticularly stymied by their inability to 
find a qualified editor in chief for 
IPIP’s proposed newsletter — the 
“Journal of [literate Programmers” 
(JIP). After struggling with the task 
for several months, they finally 
abandoned their search and reluc- 
tantly allowed their creation to 
wither from neglect. 

Now, however, the association ap- 


satire to benefit DP illiterates 


pears to be experiencing a long-de- 
layed revival. Having recently hired 
an editor, Kapur is now busily assem- 
bling an IPIP board of directors, re- 
suming a drive for prospective mem- 
bers and directing his attorney to 
register the group as a nonprofit or- 
ganization. 

In its former incarnation, IPIP was 
distinguished from most other pro- 
fessional associations by its irrever- 
ence, impish sense of humor and fla- 
grant disregard for convention. Six 
years later, the group’s love of high 
jinks remains undimmed. As soon as 
it gets back on its feet, for example, 
IPIP hopes to issue each of its mem- 
bers an identification button, which 
the recipients “will wear under their 





ory is 
90, 


It can happen just like that. 

One minute you've got a walloping 640K, the 
next minute, you've got zip. 

That's because each new application you 
add devours precious RAM. 

Fortunately, you can avoid playing memory 
roulette. With an Above” Board from Intel. 

Above Board is more than just another 
slam bam memory board. It’s a long-term 
memory solution. 


It not only takes you up to 640K of conven- 


- 128K. Everyone will tell you downloading 
is where it’s at.Which is why expanded memory 
is where you should be. 


tional memory, it gives you up to 4 megabytes of 
expanded memory. Based on the EMS standard 
developed by Lotus? Microsoft? and the folks 
paying for this ad. 

So now you can take ie of — 
tions like the ones over 
there on the left, know- 
vay you've got memory 


to spare. 

Plus (and it’s going 
to be a big plus in the 
future), Above Board 
provides extended 
memory, which will 
support protected mode DOS. So you won't have 
to eighty-six your Above Board, no matter 
what happens in’87. And beyond. 

What's more, every board comes with a 
five-year warranty, toll-free hotline support and 
a free copy of Microsoft Windows.(- 320K. But 
then, with Above Board, that’s no big loss.) 

For details, see your favorite computer dealer. 
Or call us at (800) 538-3373. 

And find out why the first thing to go is the 
last thing to worry about. 





lapels whenever possible,” 
said. 

The association also plans to hold 
an annual conference ‘“‘every 13 or 14 
months,” he added, and has pre- 
served its intentionally misspelled 
name. 

On the surface, IPIP might strike 
casual observers as little more than a 
collection of frivolous pranksters. 
But beneath its mask of seeming jocu- 
larity lies a strong sense of purpose. 

Like most other MlS-oriented 
trade associations, IPIP sees its main 
role as educational. In particular, the 
organization aims to promote excel- 
lence in the information systems 
field by highlighting its many prob- 
lems and working to correct them, 
Kapur said. 

But where most other trade groups 
project an image of erudition and so- 
briety, IPIP enthusiastically em- 
braces satire and comedy. A case in 
point is the society’s proposed Digital 
Disk Award, which will be presented 
annually to recognize ‘outstanding 
stupidity in MIS,” Kapur said. 

IPIP also plans to sponsor a num- 
ber of tongue-in-cheek seminars or 
lectures and will bestow its so-called 
Freedom Award on developers of 
programs that run a whole year with- 
out any discernible logic errors. As 
punishment for their exceptional 
competence, all Freedom Award win- 
ners will be required to pay IPIP a to- 
ken fine, Kapur said. 

“Sometimes, satire is a much more 
effective way of criticizing problems 
or abuses than seriousness,”’ accord- 
ing to “JIP’’ editor Len Grzanka. “I 
expect IPIP to bring a much-needed 
touch of lightness to a profession 
that all too often takes itself far too 
seriously.” 


Emphasizes practical side 


Another feature that differenti- 
ates IPIP from many conventional 
trade associations is its emphasis on 
the practical rather than theoretical 
or academic side of information sys- 
tems, Kapur said. Each issue of 
“JIP,” for example, will include a 
section called Hindsight, where con- 
tributors will explain how they 
would approach their systems pro- 
jects differently if they had the jobs 
to do all over again. 

IPIP is predicated on the belief 
that the systems field’s intellectual 
breadth and rapid pace of change 
make technological illiteracy all but 
inevitable. Some illiterates, however, 
are more technologically unaware 
than others, IPIP advocates. 

Most are characterized by a reluc- 
tance to read trade literature, rub el- 
bows with end users or embrace in- 
dustry standards, Kapur said. 

Such employees, because they suf- 
fer from the severest form of techno- 
logical illiteracy, ‘‘won’t find IPIP 
the least bit appealing and won’t un- 
derstand its purpose,” he added. 

Other illiterates, however, are 
knowledgeable enough at least to rec- 
ognize their disability and try to 
overcome it. This latter category of 
technological illiterates is the group 
to which IPIP primarily hopes to ap- 
peal, Kapur said. 

IPIP’s annual membership fee is 
$49.99, and the organization may be 
reached at P.O. Box 386, Danville, 
Calif. 94526. Roughly 60% of each 
fee will go into a scholarship fund for 
college MIS students. 


Kapur 
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Fredric F. Perdue has 
been appointed the U.S. In- 
ternal Revenue Service's as- 
sistant regional commission- 
er of data processing for the 
western region, based in San 
Francisco. 

Perdue, 53, will be in- 
volved in all aspects of tax 


return processing, computer 
services, revenue accounting, 
public affairs and taxpayer 
service. 

Perdue began his career 
with the IRS as a revenue of- 
ficer in 1959 and became a 
computer programmer the 
following year. 

In 1971 he was chosen for 
the agency’s Executive Selec- 
tion and Development Pro- 
gram and in 1979 was named 
director of the returns pro- 
cessing and accounting divi- 
sion in Washington, D.C. 


Geoffrey Davis has been 
appointed vice-president of 
equities automation for Pa- 
cific Stock Exchange Data 
Processing, Inc. in Los Ange- 
les. 

Davis will be responsible 
for directing the automation 
activities of the exchange’s 
equity trading floors and for 
reducing costs. He previously 
worked for First Interstate 
Services Co., Citicorp TTI 
and Bank of America. 


J 
Robert E. Sullivan has 


been named to the new posi- 
tion of senior vice-president 
of administration at Harris 
Corp. in Melbourne, Fla. 

Sullivan’s duties include 
corporate information and 
human resource manage- 
ment, corporate relations 
and legislative affairs. 

He previously served as 
senior vice-president of fi- 
nance and administration at 
Harris Graphics Corp. Sulli- 
van also worked for Chrysler 
Corp. in various financial po- 
sitions. 











Without the right connections, 
your computer system wont 


20 


e distance. 


The bigger your computer system gets, 


Group unites 
data centers 


From page 73 


system, you bring a tremen- 
dous force to the market,” he 
said. 

Such thrusts — including 
“absorption” of information 
technology purchased in re- 
cent years and a recognition 
by senior management of the 
critical nature of information 
systems — constitute “a 
whole new mind-set” at Unit- 
ed Technologies, Lennon 
maintained. 

DSS’s major divisions are 
Sikorsky Aircraft, a helicop- 
ter maker based in Stratford, 
Conn., and the Norden Sys- 
tems and Space Transporta- 
tion Systems divisions, 
which make products such as 
rocket components. The 
group also includes several 
new program offices, some of 
which are in Washington, 
D.C. 

The information resources 
to be harnessed through the 
organization are extensive 


the more connections 
you need. And without 
the right connections, 
a you can end up with a 
a lot of first-class devices 
that work together in a 
third-class way. 
Luckily, there's a single source for all the 


and far-flung. Most of the 
data centers are on the East 
Coast — in Connecticut, 
Washington, Alabama and 
Florida — but there are five 
in California. Sikorsky and 
Norden each have four data 

centers. 
The centers range in size 
— ~ from installations of several 
right connections: KMW. So there's no need IBM 3090s or 3084s to those 
to get geared up to research and purchase with mid-range IBM 4300 
imaging and data communications products systems and smaller Digital 
from a host of different companies. Equipment Corp. VAXs. The 
For almost a decade, KMW has pi- hardware is fairly evenly 
oneered solutions to data conversion split between multipurpose 
problems. Our Auscom division is the IBM processors and DEC ma- 
industry leader in high-speed chan- presence nomads 

nel interfaces that link non-IBM® a 
devices and networks to IBM Annual spending 

mainframes, without changes to Rendon declined to enw 
the host operating system. merate the group’s annual in- 
KMW’‘s innovative protocol formation systems spending 
converters allow local or re- except to say it is in the hun- 
mote attachment of serial and dreds of millions of dollars. 
parallel asynchronous devices, “We're talking large organi- 
via synchronous communica- zation. This is not an [IBM] 


tions with your IBM mainframe. 


Our graphic element pro- 
cessors offer a complete graph- 
ics subsystem for connecting 


4300 shop,” he said. 

DSS may go to an outside 
vendor for a turnkey net- 
work rather than try to “re- 


monochrome or color raster hard 
copy devices. This drastically re- 
duces host time necessary for raster 
conversion. 

By taking advantage of our connec- 
tions, you also reduce the need for support 
staff since we can provide you with ready- 
made data processing solutions. Our engi- 
neers can even design custom solutions. 

So get the connections that will let your 
system go the distance. Call KMW today at 
1-800/531-5167 (in Texas, 512/288-1453) or 
write KMW Systems Corporation, 8307 
Highway 71 West, Austin, Texas 78735. 


KMW 
CORPORATION 
For the right connections 
Auscom is now a division of KMW Systems Corp. 


IBM® is a registered trademark of International Business Machines Corp. 


invent the wheel,” Lennon 
said. ‘“We’re not facing tech- 
nological issues. The technol- 
ogy exists to do what we’re 
doing,” he observed. 

Executives have consid- 
ered reducing information 
systems personnel and equip- 
ment in pursuit of greater ef- 
ficiency, Lennon noted. But 
there also is a recognition 
that technology will become 
more important to the com- 
pany’s products. 

Lennon reports to William 
Paul, a United Technologies 
corporate senior vice-presi- 
dent with responsibility for 
the entire Defense and Space 
Systems Group. 

Each division or unit has a 
director of information man- 
agement reporting to the line 
managers but with “dotted 
line” responsibility to Len- 
non. 
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NOVEMBER 9-15 





Applied Business Technology 
Corp.’s 2nd Annual Users Confer- 
ence. New York, Nov. 9-10 — Con- 
tact: Makovsky & Co., 245 Fifth Ave., 
New York, N.Y. 10016. 

Information Industry Associa- 
tion 18th Annual Convention & Ex- 
hibition. New York, Nov. 9-12 — 
Contact: IIA, Suite 800, 555 New Jer- 
sey Ave. N.W., Washington, D.C. 
20001. 

Information Center Implementa- 
tions: Real Issues. New York, Nov. 
10 — Contact: Atre International 
Consultants, Inc., P.O. Box 727, 16 
Elm Place, Rye, N.Y. 10580. 

The Information Goldmine. New 
York, Nov. 10-12 — Contact: Infor- 
mation Industry Association, Suite 
800, 555 New Jersey Ave. N.W., 
Washington, D.C. 20001. 

Association for the Development 
of Computer-Based Instructional 
Systems Annual Conference. Crys- 
tal City, Va., Nov. 10-13 — Contact: 
ADCIS, Room 409, Miller Hall, West- 
ern Washington University, Belling- 
ham, Wash. 98225. 

Computers & Management for 
Contractors Conference & Exposi- 
tion. San Francisco, Nov. 10-13 — 
Contact: Irene Nelson, Fleishman & 


Linden Expositions Group, 2401 
Plum Grove Road, Palatine, Ill. 
60067. 

International Conference on 
Computer-Aided Design. Santa 
Clara, Calif., Nov. 10-13 — Contact: 
IEEE Computer Society, 1730 Massa- 
chusetts Ave. N.W., Washington, 
D.C. 20036. 

Comdex/Fall ’86. Las Vegas, Nov. 
10-14 — Contact: The Interface 
Group, 300 First Ave., Needham, 
Mass. 02194. 

T-1 and SDN: Seizing Economic 
Control of the Network. Nov. 11-12, 
New York — Contact: The Yankee 
Group, Seminar Division, 14th Floor, 
89 Broad St., Boston, Mass. 02110. 

Autofact ’86 and Sensors ’86. De- 
troit, Nov. 11-14 —- Contact: Society 
of Manufacturing Engineers, P.O. 
Box 930, One SME Drive, Dearborn, 
Mich. 48121. 

Electronic Demand Publishing. 
Washington, D.C., Nov. 12-14 — Con- 
tact: Gail Montgomery, Conference 
Registrar, Institute for Graphic Com- 
munication, 375 Commonwealth 
Ave., Boston, Mass. 02115. 

National Conference on Building 
and Operating Defect-Free Soft- 
ware. Orlando, Fla., Nov. 12-14 — 
Contact: Quality Assurance Institute, 
9222 Bay Point Drive, Orlando, Fla. 
32819. 


NOVEMBER 16-22 





tion Institute, 60 Gould Center, Roll- 
ing Meadows, III. 60008. 

S.I. Users Group’s 19th Semian- 
nual Conference. Boston, Nov. 16-19 
— Contact: Software International, 1 
Tech Drive, Andover, Mass. 01810. 

Guide 66. Montreal, Nov. 16-21 — 
Contact: Guide Headquarters, 111 E. 
Wacker Drive, Chicago, Ill. 60601. 

Intermec/Tema’s “Winning 
Edge” Seminar. Natick, Mass., Nov. 
17 — Contact: I/T, 19 Erie Drive, Na- 
tick, Mass. 01760. 

Implementing Low Cost Cadd. 
Los Angeles, Nov. 17-18 — Contact: 
National Computer Graphics Associ- 
ation, P.O. Box 3412, McLean, Va. 
22103. Also being held Nov. 20-21 in 
Denver, Feb. 9-10 in St. Louis, Feb. 
12-13 in Washington, D.C., April 27- 
28 in Cleveland, April 30 to May 1 in 
Chicago, June 8-9 in Detroit and June 
11-12 in Boston. 

Introduction to Human Resource 
Information Systems. Seattle, Nov. 
17-18 — Contact: Association of Hu- 
man Resource Systems Professionals, 
P.O. Box 8040-A202, Walnut Creek, 
Calif. 94596. Also being held Nov. 20- 
21 in Houston and Jan. 22-23 in Fort 
Lauderdale, Fla., and Feb. 9-10 in An- 
aheim, Calif. 

Managing the Strategic Data 
Planning Project. San Francisco, 
Nov. 17-19 — Contact: Software In- 
stitute of America, Inc., 8 Windsor 


St., Andover, Mass. 01810. Also being 
held Dec. 17-19 in Boston. 

Strategic Issues in Managing In- 
formation Technology: Achieving 
Significant Improvements in Pro- 
ductivity and Effectiveness. Cam- 
bridge, Mass., Nov. 17-19 — Contact: 
Decision Support Technology, 51 
Church St., Boston, Mass. 02116. 

Telecommunications Markets: 
The Impact of IBM. Stamford, Conn., 
Nov. 17-19 — Contact: Christine 
Sherman, International Resource De- 
velopment, Inc., 6 Prowitt St., Nor- 
walk, Conn. 06855. 

Thirteenth Annual Computer Se- 
curity Conference. Atlanta, Nov. 17- 
19 — Contact: Computer Security In- 
stitute, 360 Church St., Northboro, 
Mass. 01532. 

1986 CIPS Conference. Toronto, 
Nov. 17-20 — Contact: Canadian In- 
formation Processing Society, 5th 
Floor, 243 College St., Toronto, Ont., 
Canada M5T 2Y1. 

Managing the Power of Informa- 
tion. Washington, D.C., Nov. 18 — 
Contact: Association for Information 
and Image Management, 1100 Wayne 
Ave., Silver Spring, Md. 20910. 

Marketing, Sales Analysis and 
Forecasting Using Lotus 1-2-3. Phil- 
adelphia, Nov. 18-19 — Contact: 
Data-Tech Institute, P.O. Box 2429, 
Clifton, N.J. 07015. Also being held 

See CALENDAR page 80 








ATM9-Electronic Delivery Sys- 
tems Conference. Los Angeles, Nov. 
16-19 — Contact: Bank Administra- 








BIM 
out o 
system. 


ets 


ICCF can’t match. 
BIMSPOOL 


DOS, OS, or CICS Frustration? 


your 


BIM presents a line of proven programs. that 
maximize your system’s — omg you 
pcs A rad and expense. These program 
woh get the most out of your system 
po oon 


BIMWNDOW — Multiple terminal sessions concurrently 
at CRT under DOS or OS VTAM. 
BIM-EDIT — The editor with more than 25 significant features that 


— Prints output in POWER/VSE. spooling queue on local or 
remote 3270 terminal printers. (Received ICP Million Dollar Award 1982). 
SPOON — On-Line to Batch Print hea cost data passed from 
CICS application programs into the POW! 


it 


spooling queue. 
performance enhancement. 




















For Srey qual 


, trouble-free software, TRAPS is the fast, inexpen- 
— host applications. PC-based and menu- 
records and stores test cases on your PC for later 


— POWER Dynamic Queuing 
Eliminates 85% of the I/O to heavily used POWER queue. 
BIM-ODIS — Comprehensive problem analysis and display of 
cutie a cies system. DOS and OS. 
} Word processing, document composition system. 
Create formatted documents from free-form input. DOS and OS 
BIMSWAP — Switch local 3270 BTAM terminals between multiple CICS 
partitions without special hardware or additional ports. 
BIMCMPRS — CICS 3270 data compression system. Reduces response time 
for remote terminals significantly. DOS and OS. 
BIM-FMAP — CICS BMS on-line map generation 
and maintenance. DOS and OS. 
ECHO — Copies one CRT’s ou’ ta another or 
printer for lem determination and demonstration. 
BIMP3270 — prehensive CRT screen image print facility. 
Cc ,° terminal printers or spool queue for system printer. 
— On-line display of library directories and entries, VSAM Catalog 
entries, disk VTOC’s, etc. 
BIMCNSOL — Multiple/Remote System Console function for 
CICS. Smeg A 7 full inputidisplay | versions available. 
BIMMONTR — DOS/VSE System Status, Pi 
POWER Queue ay 
BIMSUBMT — On-line fob. Edit and Submission facility. 


BIM programs are cost-efficient, some less than $900, highest $4800. You 
can save even more with our group package offerings. Products are available 
on permanent, annual, or monthly licenses, and shipped on a 30-day free 
trial basis. Product documentation is available on request. 
BIM also performs systems programming consulting, with consultants based 
in Minneapolis and Washington, D.C. Computer time services are also 
available on our 4331-2 system, on-site or remote. 

612-933-2885 


B | MOYLE ASSOCIATES, INC. 
Telex 297 893 (BIM UR) 


ees in any iueieen or ae ee During ag ermed 

po nara automa’ compares the new responses agai 

the recorded [GiaminentunensahestCer 
review and edit off line. With TRAPS, save time and 

money while deliv She fully-tested, error-free 


e Captures and compares keystrokes and screens to isolate errors 
automatically. 


° Interacts with CICS, IMS, TSO, CMS, DB2 and more. 
e Eliminates test data keystroke errors to ensure repeatability and 


e Conserves host resources by using the PC for test case creation, 
storage, and maintenance 

e Provides portability of test scenarios via diskette or token ring to 
project teams, quality assurance, and end users. 

e Generates detail reports showing mismatches, response times, 
and control information. 

° —— acceptance and regression testing through the project 


So. contact TRAVTECH, subsidiary of The Travelers, at (203) 





, and 


5788 Lincoin Drive 
Minneapolis, MN 55436 Member Independent Computer Consultants Assn 
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Dec. 2-3 in Detroit, Dec. 9-10 in New 
York and Dec. 16-17 in Boston. 
Localnet °86, International Open 
Systems Conference and Interna- 
tional ISDN Conference. San Fran- 
cisco, Nov. 18-20 — Contact: Online 
International, 989 Avenue of the 


Americas, New York, N.Y. 10018- 
5485. 

Writing Better Computer Soft- 
ware Documentation for Users. 
Tempe, Ariz., Nov. 19-20 — Contact: 
Center for Professional Develop- 
ment, College of Engineering and Ap- 
plied Sciences, Arizona State Univer- 





EASIMAP™ 


21st Century Innovations, Inc. 


3rd Party Application Product for Autodesk’s ® 


Easimap™™ 


EASIMAP is a multi-layered “29" (service area, swinging gates, hinge d covers, cable 
holes, etc...), screen-menu selected 3D symbol library of iBM@ 
equipment. EASIMAP is an electronic solution to the old plastic-template method of 
planning a computer facility. The drawings are also multi-colored. 


Using the EASIMAP Screen Menu command “DATABASE”, will produce an extract file 
from the drawing. This file can be used with the included EASIMAP Database Program 
to produce a listing of the KVA/BTUs, equipment serial b 
connector or receptacle types required to connect each unit to the power source, and 


their location under the floor. 


The EASIMAP Symbol Library, EASIMAP Database Program and manual will greatly 
assist computer facilities planners in developing complete, standardized drawings to 
submit to service vendors and facilities maintenance representatives before adding, 
removing, or relocating machines. The EASIMAP symbol library, which also includes 
some furniture commonly found in computer rooms, is currently for IBM 
Other vendor machines are in development. Please call for the latest information. 


See us at the 
Autodesk, 
Display Boo 
Rotunda #41 
Las Vegas 
Convention 
Center 
** Comdex ** 
Las Vegas on 
November 10 
10 AM - 2 PM 


AutoCAD ® i is a Registered Trademark of Autodesk, Inc. 
* is a Trademark of 21st Century Innovations, Inc. 
is a Registered Trademark of International Business Machines Corporation 


EASIMAP 
IBM 


21st Century Innovations, Inc. 
2985 Glendale Blvd., Los Angeles, CA 90039 — (213) 664-3472 


stands for Equipment And Systems Installation Management And Planning 
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sity, Tempe, Ariz. 85287. 

VMS Performance Management 
& Capacity Planning Seminar. Cam- 
bridge, Mass., Nov.19-21 — Contact: 
Raxco, Inc., 1370 Piccard Drive, 
Rockville, Md. 20850. Also being held 
Jan. 28-30 in Westshore, Fla. 


NOVEMBER 23-30 








Conference for Artificial Intelli- 
gence/Expert Systems. Boston, 
Nov. 24-25 — Contact: Software 
Tools Conference, Suffolk Universi- 
ty, Boston, Mass. 02108. 

Satellite Telecourse on Distribut- 
ed Processing. Atlanta, Nov. 24-26 
— Contact: Association for Media- 
Based Continuing Education for En- 
gineers, Inc. Satellite Network, 500 
Tech Pkwy. N.W., Atlanta, Ga. 
30313. 


NOV. 30-DEC. 6 








Engineering Workstations and 
the PC. Bedford, Mass., Dec. 1-3 — 
Contact: Institute for Graphic Com- 
munication, 375 Commonwealth 
Ave., Boston, Mass. 02115. 

Optical Fiber Communications. 
Colorado Springs, Dec. 1-5 — Con- 
tact: Continuing Engineering Educa- 
tion, George Washington University, 
Washington, D.C. 20052. 

Information Security: The Chal- 
lenge. Monte Carlo, Dec. 2-4 — Con- 
tact: Marie-Martine Sainflou, Agence 
de l’Informatique, Tour Fiat-Cedex 
16, Paris — La Defense, France. 

MAP/TOP Courses. Boston, Dec. 
2-4 — Contact: Ship Star Associates, 
Inc., 36 Woodhill Drive, Newark, 
Del., 19711. Also being held Dec. 18- 
19 in Atlanta, Jan. 12-16 in Phoenix, 
Feb. 19-20 in Orlando, Fla., as 
well as March 10-12 in Washington, 
D.C. 

DEC: The Next Five Years. San 
Francisco, Dec. 3-4 — Contact: The 
Yankee Group, Seminar Division, 
14th Floor, 89 Broad St., Boston, 
Mass. 02110. 

Electronic Mail Industry Confer- 
ence. Dec. 3-4, Washington, D.C. — 
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to maximize the hardwere potential 
of your IBM System/38 or 
System/ 36. It is a fully inte- 

grated system that provides 
immediate access to all the 
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3907 EAST SHORE ROAD, GREAT NECK, NY 11023 
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Contact: EMA, Suite 300, 1919 Penn- 
sylvania Ave. N.W., Washington, 
D.C. 20006. 

Matrix Eight (The Graphic Com- 
munications Association’s Annual 
Conference). Fort Lauderdale, Fia., 
Dec. 3-5 — Contact: Suite 604, 1730 
N. Lynn St., Arlington, Va. 22209. 

Long Range Information Systems 
Planning. Philadelphia, Dec. 3-6 — 
Contact: American Management As- 
sociation, 135 W. 50th St., New York, 
N.Y. 10020. Also being held Dec. 8-11 
in New York. 

The 1986 Computerized Plan Ad- 
ministration Institute. Hollywood, 
Fla., Dec. 3-6 — Contact: Registra- 
tions Department, International 
Foundation, P.O. Box 69, Brookfield, 
Wis. 53008. 

California Computer Show. Palo 
Alto, Calif., Dec. 4 — Contact: Norm 
De Nardi Enterprises, Suite 204, 289 
S. San Antonio Road, Los Altos, Calif. 
94022. 

Software Rapid Prototyping. Dal- 
las, Dec. 4-5 — Contact: EFDPMA 
Seminars, Dept. SRP, P.O. Box 3608, 
3420 Kashiwa St., Torrance, Calif. 
90510. Also being held Dec. 11-12 in 
Anaheim, Calif. 

Strategic Planning and Informa- 
tion Systems. New York, Dec. 4-5 — 
Contact: New York University, 
School of Continuing Education, Sem- 
inar Center, 575 Madison Ave., New 
York, N.Y. 10022. 


DECEMBER 7-13 








Software Testing Management 
Workshops, Jacksonville, Fla., Dec. 
7-12 — Contact: Sandra Wasser, 
Software Quality Engineering, Suite 
16, 3015 Hartley Road, Jacksonville, 
Fla. 32217. Also being held Feb. 15- 
20 in Orlando, Fla., and March 1-6 in 
San Diego. 

Disaster Recovery /Contingency 
Planning Seminar. Cleveland, Dec. 8- 
9 — Contact: ISR Consultants Inter- 
national, Inc., Suite 103, 3455 Wash- 
ington Drive, Eagan, Minn. 55122. 

Financial Microcomputer Confer- 
ence. Atlanta, Dec. 8-9 — Contact: 
Richard Yingst, Financial Managers 
Society, Inc., Suite 2221, 111 E. 
Wacker Drive, Chicago, Ill. 60601. 

Applying Machine Vision to Elec- 
tronic Component Assembly and In- 
spection. San Jose, Calif., Dec. 8-10, 
Contact: SME Special Programs, P.O. 
Box 930, One SME Drive, Dearborn, 
Mich. 48121. 

The National Connectivity Sym- 
posium on Local Area Networks and 
Micro-Mainframe Links. Washing- 
ton, D.C., Dec. 8-11 — Contact: Digi- 
tal Consulting Associates, Inc., 6 
Windsor St., Andover, Mass. 01810. 

The IBM PC Data Communica- 
tions Survival Course. Boston, Dec. 
9 — Contact: Data-Tech Institute, 
P.O. Box 2429, Lakeview Plaza, Clif- 
ton, N.J. 07015. 

The 4th Computer Symposium 
for Local Government. St. Cloud, 
Minn., Dec. 9-10 — Contact: Govern- 
ment Training Service, 202 Minneso- 
ta Building, 46 E. Fourth St., St. Paul, 
Minn. 55101. 

How to Design and Implement 
Bar Code Systems. Clearwater 
Beach, Fla., Dec. 9-10 — Contact: 
Nancy Loerch, Society of Manufac- 
turing Engineers, P.O. Box 930, One 
SME Drive, Dearborn, Mich. 48121. 

Managing and Motivating Com- 
puter Professionals. Chicago, Dec. 9- 
11 — Contact: Gary Slaughter Corp., 
400 Fifth Ave. S., Naples, Fla. 33940. 

See CALENDAR page 82 
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Now you can get a lot more out of 
your PC, by putting a little more in. 
Our new Hayes Smartmodem 1200B 
includes the same quality and 
advanced features that have made 
it the leading 1200 bps modem. 
Now, advances in Hayes technology 
allow us to make it available in a 
size that fits either full slots or a 
“single” half slot. 

That's important news if you have 
an IBM® AT&T ® Compag® Tandy® 
or other compatible computer with 
half slots. It means with a Smart- 
modem 1200B, you can free up one 
of your full slots for an additional 
function, such as color graphics, 


more memory or networking. Or, if 
you prefer, you can continue to use 
the new Smartmodem 1200B in one 
of the full slots. Hayes makes it easy 
and versatile to fit your needs. 
There are many good reasons for 
choosing Hayes. Our new space- 
saving Smartmodem 1200B is one of 
them. Hayes Smartcom II,® the 
industry's best selling communica- 
tions software, is another. 
Smartcom II for the IBM and 
compatibles makes short work of 


es 


Say yes to the future 


> | 


©1986 Hayes Microcomputer Products, Inc. 


communicating, while allowing 
you to take full advantage of the 
sophisticated capabilities of your 
Smartmodem 1200B. Together, they 
create a powerful, yet easy-to-use, 
communications system for your 
PC. They're made for each other, 
and customized for IBM PC s. 

The best reasons of all for choos- 
ing Hayes are the “built-in” benefits. 
Advanced technology. Unsurpassed 
reliability. And a customer service 
organization that’s second to none. 

So, when you see your authorized 
Hayes dealer ask for the largest sell- 
ing 1200 bps modem. Smartmodem 
1200B. And remember. Now it's 
smaller, too. Hayes Microcomputer 
Products, Inc. P.O. Box 105203, Atlanta, 
GA30348. (404) 441-1617. 
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Optical Information Sys- 
tems ’86 Conference. Arling- 
ton, Va., Dec. 9-11 — Con- 
tact: Conference 
Management Corp., 200 Con- 
necticut Ave., Norwalk, 
Conn. 06854. 

International Conference 
on Management and Perfor- 
mance Evaluation of Com- 
puter Systems. Las Vegas, 
Dec. 9-12 — Contact: Com- 
puter Measurement Group, 
6397 Little River Tnpk., Al- 
exandria, Va. 22312. 


1986 CAUSE National 
Conference. Monterey, 
Calif., Dec. 9-12 — Contact: 
Professional Association for 
Computing and Information 
Technology in Higher Educa- 
tion, 737 29th St., Boulder, 
Colo. 80303. 

Software Quality Control 
Management Information 
System. Boston, Dec. 11 — 
Contact: James Ettwein, In- 
ternational Datatek, 7 Car- 
riage Drive, Acton, Mass. 
01720. 

ACE’s Third Annual Com- 


COMPUTERWORLD 
MANAGEMENT 


puter Education Confer- 
ence. New York, Dec. 13 — 
Contact: Association of Com- 
puter Educators, Inc., 751 
Bard Ave., Staten Island, 
N.Y. 10310. 


_DECEMBER 14-20 


Seventh Annual Data 
Training Conference and 
Exposition. Washington, 
D.C., Dec. 14-18 — Contact: 
Julia Stasio, Conference Reg- 
istrar, Weingarten Publica- 


tions, Inc., 38 Chauncy St., 
Boston, Mass. 02111. 


Advanced Manufacturing 


Systems-West ’87. Anaheim, 
Calif., Dec. 15-17 — Contact: 
John Frett or Bill Harrington, 
Cahners Exposition Group, 
1350 E. Touhy Ave., P.O. Box 
5060, Des Plaines, Ill. 60017. 
Effective Management 
Skills for the MIS Manager. 
Chicago, Dec. 15-18 — Con- 
tact: American Management 
Association, 135 W. 50th St., 
New York, N.Y. 10020. 
Improving Your Internal 


OVER 500 INSTALLATIONS 


lor 


CORPORATION 


WORLDWIDE. OVER A 


DECADE OF EXPERIENCE. 
HARDWARE AND SOFTWARE 


FOR MANAGING THE 


BUSINESS OF 
MANUFACTURING. 


FROM NCA, 3250 JAY STREET, 
SANTA CLARA, CA 95054, 


408-986-1800 OR 
1-800-622-6584. 
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Consulting Skills. Washing- 
ton, Dec. 15-18 — Contact: 
American Management Asso- 
ciation, 135 W. 50th St., New 
York, N.Y. 10020. 

Dexpo East 86 Show and 
Microcomputer Graphics 
Show. New York, Dec. 17-19 
— Contact: Expoconsul In- 
ternational, Inc., 3 Indepen- 
dence Way, Princeton, N.J. 
08540. 


JANUARY 4-10 


Hawaii International 
Conference on System Sci- 
ences. Kailua-Kona, Hawaii, 
Jan. 6-9 — Contact: Center 
for Executive Development, 
College of Business Adminis- 
tration, University of Ha- 
waii, B-101, 2404 Maile Way, 
Honolulu, Hawaii 96822. 

Ten Unix Seminars. Fre- 
mont, Calif., Jan.7-10 — Con- 
tact: Uni-Ops, P.O. Box 


27097, Concord, Calif. 94527. 


JANUARY 11-17 


Business Automation Fo- 
rum. Fort Lauderdale, Fla., 
Jan. 11-14 — Contact: Recog- 
nition Technologies Users 
Association, P.O. Box 2016, 
Manchester Center, Vt. 
05255. 

Interfacing Sensors with 
the IBM PC. Madison, Wis., 
Jan. 12-14 — Contact: De- 
partment of Engineering Pro- 
fessional Development, Uni- 
versity of Wisconsin at 
Madison, 432 N. Lake St., 
Madison, Wis. 53706. 

Winter MAP/TOP Users 
Group Meeting. Phoenix, 
Jan. 13-14 — Contact: Soci- 
ety of Manufacturing Engi- 
neers, Technical Activities 
Division, P.O. Box 930, One 
SME Drive, Dearborn, Mich. 
48121. 

Computer Graphics ’87. 
San Diego, Jan. 14-16 — Con- 
tact: Carol Every, Industry 
Represeritative, Frost & Sulli- 
van, Inc., 106 Fulton St., New 
York, N.Y. 10038. 

The Society for Comput- 
er Simulation 1987 Multi- 
conference. San Diego, Jan. 
14-16 — Contact: SCS, P.O. 
Box 17900, San Diego, Calif. 
92117. 


JANUARY 18-24 


Pacific Telecommunica- 
tions Council Ninth Annual 
Conference. Honolulu, Ha- 
waii, Jan. 18-21 — Contact: 
PTC ’87, Room 308, 1110 
University Ave., Honolulu, 
Hawaii 96826. 

Comlease Winter. New 
Orleans, Jan. 19-23 — Con- 
tact: The Information Ex- 
change, 3825-I S. George Ma- 
son Drive, Falls Church, Va. 
22041. 

Buscon-West. Los Ange- 
les, Jan. 20-21 — Contact: 
The Bus/Board Users Show & 
Conference, No. 116, 17100 
Norwalk Blvd., Cerritos, 
Calif. 90701. 

Uniforum 1987. Washing- 

See CALENDAR page 90 










Only the 
INFORMATION 4cvvems 
abilities of 
e FOCUS can 
° put it all 
Different kinds of data..different kinds of computer together! 
hardware...accessed by a variety of users. Sound familiar? 


That's today's corporate information puzzle. FOCUS has the 
to provide a solution. Here's how: 





ts 


Use-Ability FOCUS covers all your users...from novices to 
DP professionals. End-users easily produce ad hoc queries and 
reports with FOCUS, while trained programmers build complete 
applications up to 10 times faster than with COBOL or PL/1. 





Read-Ability = FOCUS reads every file in your data center with 
a single protocol, eliminating costly conversions and data extraction. 
Plus, its unique Universal Join lets you dynamically combine data 
from separate files for ad hoc information needs! 


Port-Ability FOCUS applications are fully portable across all 
your computer environments...including IBM or compatible 
mainframes & PC's plus DEC/VAX and Wang VS minis. This 
eliminates retraining your people as your applications grow larger. 





FOCUS allows users of your IBM and com- 

patible mainframes and PC's plus your DEC/VAX and Wang VS 

mini’s to access, share and/or transfer data from each 

others’ computers. Finally, your network achieves its full potential! 
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Find out more now. 

Call the IBI office nearest you or write to Donald Wszolek, 
formation Builders, Inc., 

1250 Broadway, New York, NY 10001. 
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New York: (212) pecyeey ° nos Aaya D.C.: (703) 276-9006 « Chicago: (312) 789-0515 St. Louis: (314) 434-7500 
San Jose: ( 13-6600 » Los Angeles: (213) 615-0735 « Houston: (713) 952-0260 Boston: (617) 272-8600 
Dallas: (214) 490.1300 « Atlanta: (404) 980-0874 + Toronto. Canada: (416) 364-2760 © London. England: 903-6111 


¢ Easy To Use 

¢ Powerful Decision 
Support Facilties — 
(graphics, spread- 
sheet. statistics) 

¢ Access To All DMS Files 

¢ Relational DBMS and 
Screen Painter 

h h ¢ Integration With 

Wang Office 
T e 4GL t at * Links to PC/FOCUS 


revolutionized * 250,000 Users 

the IBM Tey a [e| is Plus complete portability of ap- 
a plications across IBM, VAX/VMS 

now available Peper che nn 

bie) s your Wang vs: liable training, Service and sup- 


port organization in the industry! 


-gfour VAX stores your data. 





Our FOCUS 4GL makes it weet 
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Best of all, FOCUS technology has been 
tested 
for continuous it and Consistent, 
full service support. 

Let FOCUS Bring your VAX into the fourth gen- 
eration. It’s available for all VAX/VMS 


systems 
from the MicroVAX ll through the VAX 8800 
and VAXcluster. 


For a free product description with com- 
technical 


FOCUS for Wang/VS 

from Information ion Builders, Tn 1 

One language. One sohution. vaca aaataas 
Washington. ae: ¢: (700) 276-2008 : 


st. oo 
sean: (000) 289-0000 


———— 
Information Builders, Inc. 

736-4433 « . . 
phony hin Mpg nareorteee Gem 278-8008 rPlarvess oh (32) 789-055 pathonansh me prin 


) Los Angeles: (213) 615-0735 * Houston: 
Boston: (617) 272-8600 « ‘onto: (404) 252-8087 » Toronto. (46) 364-2760 * London, Go i 


Seemann One language. One solution. 


ONE SOLUTION. 


: (713) 952-0260 
Atianta: (404) 252-8087 
}, England: 903-6 








We've Delivered 
On A Promise 
Thats About To Deliver 
Much More. 


ware our customers already own. 
For new and present customers 
alike, however, the foundations of 
8380E capacity gains come from 
technologies StorageTek has spent 


StorageTek’s 8380E disk 
drives: double capacity, 
dual-ported and delivered 
on schedule. 
In April of 1985, the new 


uous self- 
diagnostics— 
all of which 
increase the 
reliability so 


StorageTek made its 
first public promise: 
a double capacity, 
field-upgradable 
extension of our 
highly successful 
8380 disk drive. 

A promise made is now a 
promise kept. StoragéTek’s 8380 
customers are taking delivery of 
double capacity upgrades and 
drives on schedule... thus con- 
tinuing to broaden StoragéeTek’s 
base among the world’s largest 
users of information technology. 

But the fact that 8380Es 
are arriving is nothing compared 
to the performance that’s arriving 
with them. 


Double capacity without 
doubling floor space, power 
or aggravation. 


critical on disk 
drives. For 
StorageTek, 
these advance- 
ments are not 
new technolo- 
gies; they are 
proven perform- 
ance features that have been 
part of StorageTek’s disk de- 
velopment for many years. 


What others 
are still designing— 
we're delivering. 

Superior performance; 
increased reliability; faster 
response times; measurable 
cost/efficiencies; improved 
system-wide resource utili- 
zation. All advantages you’ve 

~ come to expect from the 


storage specialists at StorageTek; 
and all key chapters in the newest 
StorageTek success story. 

For further information on the 
8380E, please call the 800 number 
below. And take part in a promise 
that performs. 


1-800-782-8380 
Storagelek 


Storage Technology. It’s More Than Our Name... It’s Our Commitment. 
Storage Technology Corporation Louisville, Colorado 80028-0001 


Every StorageTek 8380 
customer can now double capacity 
without moving 
into more floor . 
space or mov- 
ing out a single 
drive. 8380E up- 
grades are made 
on-site; on hard- 


years pioneering and perfecting. 
These include dual porting (multi- 
ple data paths which allow users to 
lower response times and boost 
system utilization) and thin-film 
head design, dual actuators per 
spindle, distributed electronics, 
circuit redundancy and contin- 
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Strategic use 
of info tech 


From page 73 


However, major, disrup- 
tive changes may provide op- 
portunities that can be clas- 
sified and in some sense 
predicted. Predicting such 
opportunities is the ences 
of this column. 

Major changes in an indus- 
try are invariably followed 
by periods of turmoil, lags in 
perception of the changes 
and lags in understanding 
their implications. These 
lags produce delays in com- 
petitive response. In turn, 
this turmoil and its associat- 
ed delays provide opportuni- 
ties that an aggressive and 
innovative insider or a well- 
positioned outsider can ex- 
ploit to grab a share of the 
market. Often, the resulting 
gains can be sustained. 

Probably the most visible 
form of change disrupting 
the established patterns and 
power structure in an indus- 
try in the 1980s has been 
deregulation. An industry 
may be turned upside down 
by its own deregulation. De- 
regulation of airlines has re- 
sulted in a rash of airline 
mergers and failures, the 
launching and growth of 
some regional carriers and 
the collapse of others. 


Effect of deregulation 


An industry may also face 
sudden and traumatic shock 
when a related industry is 
deregulated. The evolving 
process of bank deregulation 
has already affected much of 
the financial services indus- 
try and can be expected to 
have an even more dramatic 
effect on insurance compa- 
nies in the near future. 

Of course, deregulation 
does not instantly alter the 
ways information technol- 
ogy can be used competitive- 
ly, nor does it alter which 
parties are well positioned 
with regard to competitive 
application systems. Howev- 
er, by altering the basis of 
competition, deregulation in- 
creases the importance of 
competitive tools. The airline 
deregulation of 1978 pro- 
vides the clearest example. 

Computerized reservation 
systems, especially those 
used by travel agents, are an 
effective tool for manipulat- 
ing distribution channels and 
influencing ticket sales. Oth- 
er information systems sup- 
port rapid, almost real-time 
planning in the newly com- 
petitive environment. 

Moreover, deregulation re- 
moved protected geographic 
niches, placing tremendous 
pressure on regional and 
commuter airlines. Those re- 
gionals with the misfortune 
of operating out of markets 
that one of the majors chose 
to contest found travel agent 
reservation systems to be an 
almost irresistible weapon. 
Perhaps the acquisition or 


outright failure of many re- 
gional and commuter airlines 
was an inevitable conse- 
quence of deregulation’s 
forcing them to compete 
against carriers that enjoyed 
vastly superior information 
technology. 

Significant and disruptive 
change occurs in an industry 
in only a few other ways. 
Deregulation, as shown 
above, can change the struc- 
ture of an industry, change 
the balance of power among 
existing competitors, allow 


major players to attack com- 
petitors outside the industry 
and allow new competitors 
to enter from related indus- 
tries. Expiration of an impor- 
tant patent can have a major 
effect. Changing customer 
requirements, preferences or 
perceptions, if ignored, can 
produce enormous changes. 
Automobile industry 

The change in U.S. car 
buyers’ perception of U.S. 


and Japanese automobile 
quality, the oil shocks of the 


1970s and the cost-con- 
sciousness brought about by 
the concurrent recession 
combined to do tremendous 
damage to the U.S. automo- 
bile industry when Detroit’s 
response was perceived as 
inadequate. 

The increasing cost-con- 
sciousness of corporate trav- 
el management is affecting 
travel agencies and airlines 
alike. Companies like Ameri- 
can Express Co. appear to be 
benefiting from this change. 
New competitors can enter 


the industry. 

Changes in the costs or 
capabilities of technology 
can create new distribution 
channels or new products 
and services with possibili- 
ties for influencing customer 
behavior and wrestling mar- 
ket share away from estab- 
lished dominant players. In 
turn, these changes not only 
alter which strategies are ef- 
fective, they can alter the 
structure of an apparently 
mature industry. 

See STRATEGIC page 86 





purchasing them. 





Seer the pila 


Here's the dilemma: Leasing is supposed to help 
you remain competitive by putting state-of-the-art 
equipment in your hands. And taking it off your 
hands as it becomes obsolete. 

Yet, technology is moving so fast these days 

that you’re likely to wind up with outdated 
equipment in the middle of a lease. In effect, 
you're apt to get stuck with (and stuck paying for) 
unproductive assets just as though you were 


Solution: Equitable Life Leasing. Because we 

can draft a “FASB 13” Operating Lease that is 

so specific—so suited to help you grow your 
business—that it can anticipate equipment 
upgrades, modifications and even replacement 
during your lease term. So you can remain at top 
efficiency and peak productivity without so much 
as breaking stride. 

Apart from that remarkable flexibility, such 

a lease generally offers the use of equipment 
without reflecting liability on the balance sheet 
of your financial statement. Even if the tax 
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10251 Vista Sorrento Parkway, San Diego, CA 92121 
Attn: Mr. William C. Taylor, Executive Vice President/Marketing 
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Strategic use 
of info tech 


From page 85 


All these changes have at 
least one thing in common — 
they permit the rapid change 
of an industry and its major 
players, creating opportuni- 
ties for new players with 
strategies and resources 
more appropriate for the 
new conditions. 


These changes are partic- 
ularly disruptive when one 
or more occur together. The 
increased skill of Japanese 
automobile manufacturers 
was devastating to Detroit 
because it occurred along 
with a change in the pur- 
chasing patterns of U.S. buy- 
ers. Iexpect that the com- 
bined effect of airline 
deregulation and increased 
cost pressures on corporate 
travelers will be evident in 
the very near future. 

Not all changes require a 


response through informa- 
tion technology. However, 
almost by definition, a stra- 
tegically significant change 
in an industry will require a 
change in the competitive 
strategy of its firms or in the 
implementation of their 
strategies. 

Given its enormous in- 
crease in capabilities and its 
decrease in costs, informa- 
tion technology often pro- 
vides the appropriate mecha- 
nism for delivering these 
responses. 


Where is information 
technology most likely to be 
the preferred delivery mech- 
anism for changes in strate- 
gy? Application opportuni- 
ties occur where the special 
strengths of information 
technology have always 
been brought to bear — in 
dealing with complexity, 
repetition or transaction vol- 
umes and where there is a 
need for speed. 

Thus, complexity of the 
ordering process may make 
an order-entry or reserva- 
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tion system an attractive 
way to manipulate a distri- 
bution channel, particularly 
if deregulation or some other 
change is altering traditional 
customer loyalties or pur- 
chasing behavior. 
Increasing interest rates 
limit customers’ tolerance of 
loss of float, and competitive 
pressures similarly increase 
the need for speed; both ex- 
plain the profusion of net- 
work-based customer ser- 
vices occurring in banking. 
Uses of information systems 
occur at all points in the val- 
ue chain where customers 
and suppliers face complex 
interfaces and the need for 
speed. 
Internal support 
Internal support uses of 
information systems are 
driven by the same three fac- 
tors as the external systems 
described above — the need 
to address complexity, the 
need for speed and the need 
to deal with large transac- 
tion volumes. For example, 
after deregulation, airlines 
used information systems for 
route planning, to spot mar- 
ket opportunities and to 
manage the use of reduced 
fares. 

Not all uses of informa- 
tion technology will prove 
strategic or convey sustain- 
able competitive advantage. 
These require not only that 
systems perform as intended 
but that competitors be un- 
able to duplicate these sys- 
tems before gains are 
achieved. First-mover ef- 
fects — sustainable benefits 
that accrue to the initial de- 
veloper or innovator — re- 
quire that specific combina- 
tions of conditions be 
present in the marketplace. 

Barriers to entry — short- 
ages of the necessary skills, 
absence of a necessary tele- 
communications infrastruc- 
ture or the need for an enor- 
mous capital expense to 
develop necessary systems 
— may exclude some com- 
petitors, particularly smaller 
players. Economies of scale 
or scope may similarly place 
smaller players at an irre- 
versible competitive disad- 

vantage. Sustainable advan- 
tage has been treated in 
detail in a previous column 
[CW, July 28]. 

In brief, industries appear 
ready for explosion in the 
competitive use of informa- 
tion technology when two 
factors are present. One is 
that the industry has recent- 
ly undergone radical, disrup- 
tive change, altering its 
structure, its customers’ pur- 
chasing patterns and the 
power of its competitors. 

The other is that the na- 
ture of current or potential 
industry practice makes in- 
formation technology an ap- 
propriate way to meet cus- 
tomer and internal needs, 
generally due to complexity, 

the need for speed and the 
presence of repetitive, high- 
volume transaction process- 
ing. 





AT performance 


atan XT'price. 


& lelevideo 
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With TeleVideo, 
you always settle for more. 


For some time, you've known 
what kind of Pat could get with 
a mid-range budget. 

But now, you can settle for a whole 
lot more. With the new TeleCAT-286; 
wa Lascathoneyel wencst 

t starts you off with everythi 
you need. Including a hi icone 
tion 640x400 monitor. 512K RAM. 
A 20MB hard disk. A 1.2MB floppy. 
And an Intel 80286 CPU that runs 
at either 6 or 8 MHz. All standard. 


$29 








the TeleCAT-286. 


To make even better use of internal 
space, we socketed the TeleCAT-286 
for one MB of RAM, and also included 
serial and parallel ports on the 
motherboard. As a result, we can still 
give you three extra ion slots. 

And we didn't stop there. We've also 
designed more ergonomic features 
into the TeleCAT-286. Including 
sculptured keycaps on a high-quality 
keyboard. LEDs right on top of the 
three critical locking keys, where they 
won't get covered up by overlays. 
And a footprint that's 28% smaller 
than the IBM AT’s. So you get more 


Complete. 


of your desk back, too. 

ere’s a lot more we could say 
about the TeleCAT-286. But it's even 
better to payor hands on it. So call 
1-800-TE T, Dept. 295, and we'll 
tell you where you can try one. 

e TeleCAT-286. Our 20MB ver- 
sion is $2995; 30MB, $3495. For high 
performance at a low price, don't 
settle for less. 


% TeleVideo 


Settle for more. 


TeleVideo Systems, Inc. 1170 Morse Avenue, Sunnyvale, CA 94088-3568 (408) 745-7760 
IBM isa registered trademark of International Business Machines, Inc. 


© 1986 TeleVideo Systems, Inc. 








Info systems 
spending rises 


veyed companies will aver- 
age 2.3% of corporate reve- 
nue this year, according to 
the Annual Computer Indus- 
try Review and Forecast, 
published by IDC. That fig- 
ure compares with about 2% 
of 1985 revenue reported in 
the study last year. : 


AVAILABLE 
FROM 
Arizona 
Industrial Stationer 

602/ 264-08! 


Arkansas 
Downtown Office Supply 
501/376-4317 
California 
Staniey Paper 
213/581-7826 


intinity Computer 
818/708-5920 


Regional Data Suppliers 
619/563-1944 


Data Dynamics 
213/424-1172 


N.C.C 
408/496-1022 
Colorado 


Computer Media 
303/973-2805 


Periodic surveys following 
the study, which was con- 
ducted earlier this year 
among 125 companies that 
spend an average of $13.1 
million on information sys- 
tems, indicate this year’s 
spending increase is toward 
the lower end of 8% to 10% of 
the companies’ information 
systems budgets, according 
to Tom Elliott, IDC’s director 
of strategic business prac- 
tices. That compares with 
last year’s projection of 12% 
growth for 1985, he said. 


COMPUTERWORLD 


MANAGEMENT 


The most succinct re- 
sponse to a query on the two 
or three major issues facing 
information systems manag- 
ers was, “Costs: managing, 
containing, justifying,” 
cording to IDC’s report. 


User spending 


About a third of informa- 
tion systems spending will be 
done by user departments, al- 
though MIS departments will 
still be accountable for those 
expenditures, the study 
finds. 


FARSIGHT 
GIVES BUSINESS 20/20 VISION. 
SKC GIVES YOU 


Connecticut 
Data World Service Inc. 
203/329-8926 


Florida 


Pinnacle Electronics 
813/577-6324 


Illinois 
Jer-Ren Inc. 
312/392-7333 
Indiana 


Cannon IV 
317/924-5552 


Newmar Computer Supplies 
617/268-9880 


Advanced Management Systems 
616/956-6686 


201 Route 17N 


Massachusetts 


Michigan 
PR.N. Services 
313/546-5541 


Minnesota 
R&S Micro Services Inc. 
612/781-1899 


Texas 


Dealer inquiries invited. 


Nebraska 
Regal Ribbon & Computer 
402/571-8800 
New Jersey 
Stellar Enterprises 
609/667-0469 
Pennsylvania 
Advanced Electronics 
717/327-1091 


Magnatron Sales Co. inc. 
214/484-1073 


The report notes that as 
growth in information sys- 
tems’ budgets slows, equip- 
ment spending is increasing 
more rapidly than that on 
salaries, which is increasing 
at about a 5% rate, Elliott 
said. 

The number of informa- 
tion systems workers is 
growing “considerably more 
slowly” than in the past, al- 
though there are probably 
more people doing data pro- 
cessing work for user depart- 
ments, Elliott added. 


FARSIGHT. FREE. 


Rutherford. NJ 07070 800-526-2717 


Wisconsin 


Softworks 
414/277-7023 
CANADA 
Bri ish Colun . 
Trimex Marketing Inc. 
604/272-6556 
Ontario 
S.D.W. Computer Group 
416/477-0614 
Quebec 
Zanin Electronics 
§14/342-6211 
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The area of greatest pro- 
jected growth in purchases, 
particularly in large compa- 
nies, is communications, ac- 
cording to the survey. The 
survey finds users particu- 
larly dissatisfied with cur- 
rent offerings in communica- 
tions between data center 
mainframes and distributed 
processors. 

“Incoherent communica- 
tions” that result from the 
mix of distributed systems 
made by IBM and other ven- 
dors were a concern at 44% 
of surveyed sites and combi- 
nations of IBM mainframes 
and non-IBM distributed sys- 
tems at about 16% of the 
sites. 

IDC sees rapid growth in 
the linking of personal com- 
puters to mainframes or lo- 
cal-area networks (LAN). 

While, 60% of personal 
computers stood alone at the 


‘end of 1985, stand-alones 


will account for only 40% of 
the PCs by the end of this 
year, even as the total num- 
ber of personal computers 
grows 23%, according to the 
firm. 


LAN linking to double 


IDC expects the number of 
personal computers linked to 
LANs to double, albeit from a 
relatively small base, grow- 
ing from 10% of the total last 
year to 16% this year. 

Links between personal 
computers and mainframes 
should grow at nearly as 
great a rate, from about 33% 
of personal computers last 
year to about 50% this year, 
according to IDC. 

The firm reported its first 
indication that linking per- 
sonal computers to main- 
frames might decrease de- 
mand for mainframe process- 
ing capacity; that trend is 
expected three times as often 
by companies using the links 
as by those not using them. 

Another trend, perhaps 
spurred in part by the 
growth of micro-to-main- 
frame links, is the increasing 
use of on-line transaction 
processing rather than batch 
mode. 

Asked about the most crit- 
ical criteria in system selec- 
tion, more than 80% of re- 
spondents mentioned 99.9% 
uptime. Transaction process- 
ing was cited by 60% more 
respondents than was batch 
capability. 

Other top concerns were 
data base management and 
multiprocessing options. 

The survey found users of 
mainframes made by both 
IBM and the BUNCH compa- 
nies pleased with the BUNCH 
machines’ operating soft- 
ware, price/performance ra- 
tios and on-line performance, 
but unhappy with the avail- 
ability of applications soft- 
ware for them. 

However, it found these 
users do not buy as much 
BUNCH equipment as they 
do IBM products, in part be- 
cause they keep BUNCH pro- 
cessors 50% longer than IBM 
models. 





Who lets you generate, 
fest, and run CICS applications 


Computer Corporation of America. 


CCA’s new release of Accolade is the only applications generator 
that lets you develop, generate, test, and run command level 
COBOL applications on both the mainframe and the PC. Not only 
in MVS, but in DOS/VSE. And it’s available now. 

With Accolade, you can even run distributed applications on 
either the mainframe or a PC. No other applications generator can 
offer you that. 

Accolade’s applications are much more structured, too. You 
get tightly designed code that executes very efficiently. In fact the 
average Accolade program requires 2 to 4 times less memory than 
other generated CICS applications. It’s the result of a simple, 
specifications-driven generation process. And it means that your 
programmers will be able to generate programs up to 15 times 
faster than normal. 

Accolade is the first applications development system to offer 
this highly productive combination of tight structure and trans- 
portability. Its facilities are complete and identical under CICS 
and PC-DOS with applications transportable between them at 
specification and source code levels. 

Accolade provides direct access via supported interfaces to 


VSAM, Model 204, DL/1, and DB2. Any DBMS or file manager 
may be accessed from Accolade programs. 

Find out more about this rich productivity tool from CCA. 
Send the coupon or call John Donnelly at 1-800-258-4100, ext. 705. 


DB2is a registered trademark of International Business Machines Corporation. 


l Please send me the complete story on Accolade. 
Mail to: Four Cambridge Center, Cambridge, MA 02142. 
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Multiuser systems key as MIS looks to link stand-alones 


By James A. Martin 

Due to decreasing costs, 
the development of the 32-bit 
microprocessor chip and the 
growing demands to link end 
users together, some observ- 
ers believe small to medium- 
size multiuser systems will 
become increasingly impor- 
tant to MIS directors trying 
to bring conformity to micro- 
computing chaos. 

“The period of 1986 to 
1990 will be the time for the 
MIS director to strike back,” 
says Pauline Alker, president 
of Counterpoint Corp., a San 
Jose, Calif.-based multiuser 
system vendor. “They have 
been increasingly plagued by 
this stand-alone microcom- 
puter nightmare and it’s time 
for them to do something 
about it.” 

MIS managers have often 


stood by in frustration, un- 
able to control the prolifera- 
tion of micros throughout 
their companies. Often, de- 
partment managers have 
purchased stand-alone sys- 
tems for end users with little 
consideration of service, sup- 
port, standards, connectivity 
or backup, Alker adds. 

‘Migration path critical’ 

“A migration path from a 
single-user environment is 
becoming critical,” says Aar- 
on Goldberg, vice-president 
of microcomputer services at 
International Data Corp. in 
Framingham, Mass. ‘“Mul- 
tiuser systems can enable a 
PC to act as a stand-alone de- 
vice and also be integrated 
into a shared environment 
transparently. 

“In fact,” Goldberg adds, 


“multiuser systems today 
have become less the tradi- 
tional multiuser system and 
more of a means to provide 
computing resources to those 
who don’t have it and an in- 
tegration tool for those who 
do.” 

With such features as mul- 
tiple 32-bit CPUs, enhanced 
graphics displays, the Unix 
multiuser operating system 
and Microsoft Corp.’s MS- 
DOS and IBM’s PC-DOS sys- 
tems, small to mid-range mul- 
tiuser systems today can 
support dozens of users at 
costs of less than $50,000, 
Alker says. 

Although micro prices 
have plunged dramatically, 
the cost per user of a mul- 
tiuser system can be even 
less, according to Alker. 

“Multiuser systems will 
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9-Track Tape Subsystem 
for the IBM PC/XT/AT 


XENIX or 
MS-DOS. 


The solution to your 
micro/mainframe 
communications 
problem is 

available today! 


Qualstar’s new 
¥2 inch 9-track 


Available in both 7” and 10 2” versions, the MINISTREAMER 
uses less desk space than an ordinary sheet of paper, yet provi 
full 1600/3200 BPI capability at an affordable price. Up to 134 
megabytes of data (depending on format) can be sto 
standard 10 2” reel of tape, thus making the MINISTREAMER 
a highly-reliable answer to your backup requirements as well. 


Tape subsystem includes tape drive, full-slot coupler card, 
cables, dust-cover and MS-DOS or XENIX compatible software. 
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MINISTREAMER™ brings full ANSI data interchange capability 
to the PC. Now you can exchange data files with virtually any 
other computer using 9-track tape. 


CALENDAR from page 82 

ton, D.C., Jan. 20-23 — Con- 
tact: Suite 205, 2400 E. Dev- 
on Ave., Des Plaines, IIl. 
60018. 

Winter 1987 Usenix Tech- 
nical Conference. Washing- 
ton, D.C., Jan. 21-23 — Con- 
tact: P.O. Box 385, Sunset 
Beach, Calif. 90742. 


JANUARY 25-30 








Mapper Installation, Co- 
ordination and Support. 
Dallas, Jan. 26-30 — Con- 
tact: Compumetrics Training 
Institute, P.O. Box 58383, 
Houston, Texas 77258. 

Annual Conference on 
Improving Productivity in 
EDP System Development. 
Phoenix, Jan. 27-30 — Con- 
tact: Applied Computer Re- 
search, Inc., P.O. Box 9280, 
Phoenix, Ariz. 85068. 

Computer Graphics New 
York ’87. New York, Jan. 28- 
30 — Contact: Exhibition 
Marketing & Management, 
Inc., Suite 690, 8300 Greens- 
boro Drive, McLean, Va. 
22102. 

Seybold Group Confer- 
ence on Desktop Communi- 
cations. San Francisco, 
Jan.28-31 — Contact: The 
Seybold Group, Inc., 20695 
Western Ave., Torrance, 
Calif. 90501. 


FEBRUARY 1-6 








ona 


Discover the many advantages 
9-track tape has over other 
Micro/Mainframe links. 


Call us today! 


9015 Eton Avenue, 
Canoga Park, CA 91304 
Telephone: (818) 882-5822 








Instructional Computing 
Conference VII. Orlando, 
Fla., Feb.2-5 — Contact: 
Florida Department of Edu- 
cation, Educational Technol- 
ogy Section, Knott Building, 
Tallahassee, Fla. 32399. 

The Third International 
Conference on Data Engi- 
neering. Los Angeles, Feb. 3- 
5 — Contact: Professor Gio 
Wiederhold, Stanford Uni- 
versity, Computer Science 
Department, Marguerite 
Jacks Hall, Palo Alto, Calif. 
94305. 


not replace PCs in the office, 
but will coexist with them,” 
Alker says. “That is because 
the multiuser system can act 
as a file, network or data 
base server to a work group 
and can serve as a front end 
to the mainframe.” 


Sales to climb 


Microcomputer sales are 
expected to reach 3.3 million 
units this year and rise to 4.7 
million in 1990, according to 
IDC. In comparison, sales of 
multiuser system units that 
cost less than $50,000 will to- 
tal 606,494 in 1986 and more 


than double — to 1.4 million 
units — by 1990, according 
to Infocorp statistics. 

Although most observers 
agree that stand-alone pro- 
cessing is losing ground, not 
everyone believes the small- 
er multiuser systems will 
prosper. 

“The smaller multiuser sy- 
tems are not finding much fa- 
vor, and there’s not a lot of 
software applications for 
them,” according to Ken Bo- 
somworth, president of In- 
ternational Resource Devel- 
opment, Inc. in Norwalk, 
Conn. 
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Arbitrageurs in 
board room? 


otorious arbitrageur Asher B. 

Edelman has not been seen in 

computer industry headlines of 
late, having recently aimed his take- 
over millions at targets in the trucking 
and retail grocery businesses. But Edel- 
man’s characteristic philosophy — that 
the sum of a company’s parts is greater 
than its whole — is rapidly replacing 
the megamerger as the modus operandi 
of computer industry restructuring. 

The Cerberus Group, Inc., a research 
firm that regularly tracks mergers and 
acquisitions in the software and ser- 
vices industries, recently noted a sharp 
decrease in the number of what it calls 
“‘megadeals”’ during the first half of 
1986 (see story page 108). Although 
there are plenty of vendors still out on 
the acquisition prowl, including Digital 
Communications Associates, Inc. and 
Uccel Corp., the really big guns have 
been silent. 

Presumably, the major buyers of the 
last two years are still digesting their 
new partners. Restless Electronic Data 
Systems Corp. (EDS) is still muscling its 
way into General Motors Corp.’s hierar- 
chy, with EDS Chairman H. Ross Perot 
insisting, unconvincingly, that he has 
no designs on the GM chairman’s job. 

Ameritech and Applied Data Re- 
search, Inc. (ADR) seem to be forging 
closer ties, with Ameritech marketing 
ace Dennis Strigl recently supplanting 
admitted techie Marty Goetz as ADR 
president. And Burroughs Corp.-Sperry 
Corp. is gradually starting to act like 
one company, although it has yet to 

See ARBITRAGEURS page 102 





Wilder is Computerworld’s senior 
editor, computer industry. 











More chip mergers foreseen 


Fairchild-Fuyitsu deal could 
be omen for U.S. industry 


By James A. Martin 

The recently announced merger be- 
tween U.S. manufacturer Fairchild Semi- 
conductor Corp. and Japan-based Fujitsu 
Ltd. is expected to be followed by similar 
consolidations in the recession-riddled 
US. chip industry, analysts say. 

“‘We are going to see more and more alli- 
ances between Japanese and U.S. semicon- 
ductor manufacturers in the future, due 
partly to the strength of the Japanese yen 
compared to American currency,” says 
Andrew S. Rappaport, president of The 
Technology Research Group, a market re- 
search firm in Boston. 

“It is becoming harder and harder to 
manufacture semiconductors profitably in 
the U.S. and easier to do so in Japan,” Rap- 
paport says. ‘‘As a result, we’ve been ex- 
pecting partnerships to develop where 


U.S. manufacturers would emphasize 
product concept and design and Japanese 
manufacturers would perform the capital- 
intensive parts, such as manufacturing.” 

Schlumberger Ltd. of New York said re- 
cently it had signed an agreement in prin- 
ciple to merge its Cupertino, Calif.-based 
Fairchild Semiconductor Corp. with Fu- 
jitsu Ltd.’s U.S. semiconductor operations 
in San Diego [CW, Oct. 27]. Fujitsu will own 
approximately 80% of the venture and will 
make a substantial equity investment in 
Fairchild, according to a joint statement. 

The merger, expected to be complete by 
the end of the year, allows Fujitsu to leap- 
frog over its Japanese competitors and 
should spur similar actions, creating a 
stronger Japanese presence than is desir- 
able in the U.S: chip industry, according to 
Steve Szirom, president of HTE Manage- 
ment, Inc. in Scotts Valley, Calif. 

“It’s ironic,” Szirom says, “that Fujitsu 
and the Japanese have stirred controversy 
by targeting the U.S. semiconductor indus- 

See MORE page 101 
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Compaq growth 
slows, but profits up 


By Clinton Wilder 

HOUSTON — Although its growth rate 
slowed considerably, Compaq Computer 
Corp. continued to soar above its micro- 
computer rivals in the third quarter ended 
Sept. 30. 

Compaq reported that profits rose 39% 
to $8.7 million, or 28 cents per share, on a 
12% increase in sales. In the year-ago 
quarter, Compaq earned $6.3 million, or 21 
cents per share. Revenue in the most re- 
cent quarter was $147.2 million, up from 
$131.7 million last year. 

“The company has consistently outper- 
formed the industry, and I didn’t see that 
changing in this quarter,” said Bruce Lu- 
patkin, an analyst with Hambrecht & Quist 
in San Francisco. 

Compaq’s results were impressive in an 
industry segment marked by cutthroat 
competition and deep price cutting. But 

See COMPAQ page 102 
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An Wang says entrepreneurial road has become tougher 


Reflects on triumphs, 
errors of 35-year career 


By James Connolly 

LOWELL, Mass. — There are some 
things An Wang would do differently 
if he were starting over today, realiz- 
ing that one can no longer launch a 
$2.5 billion company with $500 in 
savings. 

That is. the amount of money Wang 
used to open Wang Laboratories, Inc. 
in 1951, six years after he fled war- 
torn China to study at Harvard Uni- 
versity. He says that circumstances 
have changed, making it harder for 
an entrepreneur to get started when 
leaving Harvard or any other school 
today. 

“With most of the current entre- 


preneurs, the first thing they have to 
do is to call on the venture capitalists 
to try to bring in a few million dollars 
to start a business if they don’t have 
it themselves,”’ Wang said in a recent 
Computerworld interview. ‘You 
can’t advise someone to start with 
their own $500.” 


Autobiography 


Wang, chairman of Wang Labora- 
tories, made these observations after 
completing his autobiography, Les- 
sons. 

The book traces the personal life 
of Wang, born in Shanghai, from the 
years of civil war in China and the 
Japanese invasion during World War 
II, through his education at Harvard 
and the days when Wang Labs was a 
one-man operation in a run-down sec- 
tion of Boston. 


The autobiography, coauthored by 
Eugene Linden, then follows the 
growth of Wang Labs through its 
phases as a machine tool control sup- 
plier and a core memory supplier to 
its recent history as a pioneer in the 
office automation field. 

Wang said that among the lessons 
from which he drew the title was 


that he should not have ceded even 
limited control of his venture to out- 
side investors. 

He says now that it was unneces- 
sary for him to exchange a 25% inter- 
est in Wang Labs for $150,000 in eq- 
uity investment and loans from 
Cleveland-based Warner & Swasey 
Co. in 1959. 


Corporate control 


Wang said that while Warner & 
Swasey did not abuse their power, he 
wanted to keep control of the compa- 
ny within the corporation in which 
he, his family and close associates 
are the largest stockholders. 

He also regrets having allowed 
outsiders to market his products and 
advises managers of growing compa- 
nies to avoid reliance on such agree- 

See AN page 108 
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All Aboard for the IBM PC XT. 


The PC is a bright machine. But who would 
have guessed people would come to expect so much 
from a five year old? More memory, they demanded. 
Better graphics, they directed. More power, they 
decreed. 

In response, we have created a highly efficient 
means of advancing the PC. The first mult-multifunc- 
tion family of computer cards. Each is all the power 
and all the glory in a single card that any PC could have 
hoped for. 

By pioneering the application of surface mount 
technology to computer cards, we're able to pack 
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the essential computer functions of up to four cards together EGA or CGA/mono graphics, serial port, 
on one. parallel port and clock. 

As proof, the new All Aboard 286 takes the What does all this advancement mean? It 
IBM XT 286 to its limits. With an astounding 16MB of means you get every essential computing function in 
memory (up to 4MB can be used as EMS),serial port, one attractive purchase price. With open slots reserved 
parallel port and EGA graphics. All Aboard 286 also for future expansion. But only with the multi-multi- 
works with the IBM AT, and is the perfect card forthe function cards from IDEA. The new standard of 
future introduction of DOS 5.0. computer cards by which all PCs will be graded. 

All Aboard for the IBM XT combines 2MB of ° , 
EMS memory, EGA or CGA/mono graphics, hard disk IDEAs fe 
controller, serial port and parallel port, plus clock. SOCId S 
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THE CAMBEX 
3090 ALTERNATIVE 


Preserving corporate resources - it just makes good busi- 
ness sense. That is why many mainframe users are re- 
taining the 308X system and upgrading main memory in- 
stead of changing to a 3090. 


A few good reasons to upgrade with Cambex memory: 


PRICE. RELIABILITY. DELIVERY. 


Making your 308X perform at its top capacity is now easi- 
er than ever before. Our STOR/8000 Universal add-in 
memory gives you 8, 16 and 32MB increments at prices a 
full 40% lower than IBM’s, yet with much higher reliability 
figures. Cambex boards add in just like IBM boards, with 
no extra space, cabinets or cooling. But unlike IBM add-in 
memory, the STOR/8000 is transplantable among all 
308X models. 


As the po! independent manufacturer of add-in memory 
for the 308X series, for 16 years Cambex (formerly Cam- 
bridge Memories) has added memory to every model of 
large-scale IBM computers. 


(US) 800-325-5565 
(MA) 617-890-6000 
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Waltham, MA 02154 (TLX) 92-3336 
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You can go to dozens of 
different places to get the 
financial services you need. 

Or just one. 
Chrysler Capital. 


For acquisition financing, working capital loans and 

term loans for the data processing industry, contact 

Ms. Bonnie Gillespie, Diversified Financing Group, 
at 1-800-233-4083. 


oom 


The new major force in diversified 


financial services to business 
Chrysler Capital Corporation, Greenwich, CT. 
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ACTIVE ISSUES 
Kathy Porteus 





n Oct. 24, shares of Crllinet 

Software, Inc. (CUL — 8%) 

shot up 24% following weeks 
of languishing in the $6 range. No 
new corporate developments 
caused the jump, which observers 
attributed to institutional buying. 
Yet according to analysts, many in- 
vestors remain skeptical about Cul- 
linet’s prospects despite hearing 
the company outline its turnaround 
strategy recently. 

“Cullinet is a ‘show me’ stock,” 
says David Readerman, an analyst 
with Smith Barney, Harris Upham 
& Co. “Most investors still ask how 
acompany with 29 consecutive up 
quarters could fall apart so quick- 
ly 4 ” 

During the past year, Cullinet’s 
sales in its core mainframe data 
base software business suffered 
weak industry conditions and 
heightened competition from IBM’s 
DB2 relational data base product, 
analysts say. Despite sales running 
25% below year-earlier levels, Cul- 
linet significantly increased spend- 
ing on marketing and research and 
development. Such spending ina 
time of shrinking revenue led Cul- 
linet’s July 1986 quarter $10 mil- 
lion into the red. 

Nevertheless, analysts consider 
this spending necessary for Culli- 
net’s implementation of its new 
product strategy. Cullinet recently 
announced migration of its flagship 
data base product, IDMS/R, to Digi- 
tal Equipment Corp. hardware plat- 
forms. According to Readerman, 
new directions such as this repre- 
sent positive product development. 

Cullinet also plans to continue 
building its applications business, 
which accounted for 19% of corpo- 
rate revenue last year. 

A key to Cullinet’s efforts in ad- 
dressing minicomputer data base 





Porteus is president of Strand Re- 
search Associates, a Centerville, 
Mass.-based company that provides 
customized research services for fi- 
nancial and high-tech firms. 





Despite recent gains, Cullinet 
must prove itself to skeptics 


software is its recent acquisition of 
Esvel Co., aSan Jose, Calif., soft- 
ware firm that has already devel- 
oped an SQL-based relational data 
base management system for DEC’s 
VAX computers. 

William Shattuck, software ana- 
lyst with Montgomery Securities, 
says that once Cullinet delivers 
software products for the VAX, its 
marketing strength will be in sup- 
porting and integrating multiven- 
dor architectures. 

Rick Sherlund, analyst with 
Goldman Sachs & Co., speculates 
that Cullinet will also ‘‘take some of 
the truly relational data base capa- 
bilities of Esvel’s software and fold 
them into IDMS/R over the next 
several years.” 

Because recently announced 
products are not scheduled for re- 
lease until fiscal 1988, Cullinet’s 
results for fiscal 1987, ending April 
30, will indicate how successful the 
company is in promoting its new 
strategy to the corporate market, 
according to Sherlund. “But now, 
there is no visibility to improving 
business conditions for Cullinet,” 
he adds. 

Sherlund suggests carefully 
watching Cullinet’s results for its 
second quarter, which ended last 
Friday, and its January quarter. He 
estimates Cullinet will lose 20 cents 
per share on operations in the Octo- 
ber quarter and 60 cents per share 
in fiscal 1987. “But should Cullinet 
break even in its third quarter, 
more investors will probably be 
willing to speculate in the stock,” 
Sherlund says. 

Although not recommending Cul- 
linet, Sherlund says the stock has 
speculative appeal, but “these guys 
are far from being out of the 
woods.”’ Readerman of Smith Bar- 
ney recommends accumulation of 
Cullinet stock to long-term, risk- 
oriented investors. 

But Shattuck of Montgomery Se- 
curities says investors should buy 
Cullinet at current depressed 
prices. He says Cullinet’s stock 
could, within a year, double in val- 
ue from its recent $6 range, even 
though a major improvement in 
current earnings or revenue is not 
likely until fiscal 1988. ‘‘What will 
help the stock is changing investor 
expectations of Cullinet getting 
back on its feet,” Shattuck says. 

















Krowe named to IBM board 


By Clinton Wilder 

ARMONK, N.Y. — Less than two 
weeks after placing Senior Vice-Pres- 
ident Allen J. Krowe in charge of 
three of its most critical business 
units, IBM last week elected Krowe to 
its board of directors. 

Krowe became the fifth senior 
vice-president on IBM’s 21-member 
board and the first to be named since 
Jack D. Kuehler last Jan. 28. The oth- 
ers are George B. Beitzel, Nicholas 
Katzenbach and Dean P. Phypers. 

Krowe was given responsibility on 


Oct. 17 for IBM’s Rolm Corp. subsid- 
iary, its personal computers and ter- 
minals unit and its mid-range com- 
puter and low-end storage divisions. 

IBM analysts believe the company 
is depending on Krowe, a dynamic 
and outgoing executive, to bolster 
IBM’s sales and profits in those areas 
as its traditionally lucrative main- 
frame business continues to slow 
dewn. 

In another move, group executive 
George H. Conrades became one of 10 
IBM senior vice-presidents. 
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E-mail firms remodel product lines to find profitable niches 


Zapmail’s demise 
dampens optimism 


By Elisabeth Horwitt 

Following the demise of Federal 
Express Corp.’s Zapmail service, sev- 
eral electronic mail service compa- 
nies are revamping their product 
lines and sales strategies in an at- 
tempt to find profitable niches in a 
sagging market. 

“We recently got a call from a cus- 
tomer who said, ‘Zapmail is dead, so 
what’s the future for the rest of the 
business?’ ’’ says Thomas Malone, ex- 
ecutive director of domestic Telemail 
services for Telenet Communications 


Corp., a subsidiary of U.S. Sprint 
Communications Co. 

“We’re seeing not exactly a mar- 
ket shakeout, but certainly a retrac- 
tion,”’ Malone adds. 

Analyst forecasts of the generic 
electronic mail market have lost 
some of their initial optimism during 
the last two years. A five-year fore- 
cast of the electronic mail market 
published in 1984 by International 
Data Corp. subsidiary Link Re- 
sources, Inc. predicted that electronic 
mail service revenue would total 
$935.5 billion by 1986. In contrast, 
Link’s 1985 forecast estimated 1986 
revenues of $450 billion. 

Despite, or perhaps because of, 
this gloomy outlook, companies such 


as Telenet and General Electric Infor- 
mation Services Co. (GEISCO) have 
recently refined and even expanded 
their marketing strategies. 

Telenet, for example, has quadru- 
pled its Telemail staff in the past 18 
months, Malone says. The company 
also plans to step up investment in 
marketing and business areas, he 
adds. 


‘Time to invest’ 


“We feel that the time has finally 
come to invest, where we had been 
holding back before,” Malone says. 
Telenet is attempting to capitalize on 
a broader range of installed commu- 
nications devices and microcomput- 
ers as well as expanded use by white- 





_ Systems Education That Works 





Ten years ago we needed to train our system programmers. 


So we built an education curriculum. 


It worked. 


Now we offer you the results of our years of experience. 





Ten years ago we were busy shipping our 
first line of large-scale processors. As a 
fast-growing vendor, we needed an in- 
creasing number of well-qualified system 
programmers. So we developed courses 
for our own programmers. 


The courses we developed featured a level 
of detail about operating systems that had 
not been seen before. That in-depth in- 
struction, reinforced by hands-on lab ses- 
sions, worked extremely well for us. 


As word spread, customers asked to at- 
tend. In 1977, Amdahl opened its courses 
to students from other companies. 


The students did not have to be users of 
Amdahl processors. Then as now, we 
gave strictly objective instruction, suited 
to any System/370 environment. In fact, 
60% of our students come from non- 
Amdahl shops. 


Two Benefits That Our Education 
Customers See 


A customer told us, “‘I see two main 
benefits resulting from our participation 
in the Amdahl education program. One is 
boosted morale. The other is increased 
productivity.” 


Those benefits come from important 
course features. Over the years, we kept 
the in-depth presentations that work so 
well. Paying close attention to DP trends 
and customer needs, we modified courses 
to assure that information was fully practi- 
cal and technically up-to-date. 


The results for customers: improved per- 
formance and confidence. 


Why We Offer Seminars and 
Workshops as Well as Courses 


In the early 1980s, education customers 
asked for learning opportunities for 
technical managers, too. We responded by 
setting up Systems Consulting Services in 
1983. It drew on Amdahl’s wide resources 
to provide teams of consultants. 


In working with various companies, 
Amdahl consultants discovered that there 
were many common issues. DP managers 
shared certain problems. They could 
benefit from common approaches to 
problem solving. 


This discovery led to our seminars and 
workshops. Each one synthesizes 

the experience of our consultants to 
provide expert knowledge quickly 

and economically. 


Expanded Course Offerings 


We have greatly expanded our course 
offerings. You can now choose from 51 
courses, covering: 

0 MVS 

0 VM 

0 Teleprocessing (ACF/VTAM, 
ACF/NCP, SNA, X.25) 

0 Data Systems (IMS/VS, DB2) 

0 UTS®/580 (UTS, an implementation of 
AT&T’s UNIX® System V, Release 
2.1, brings a UNIX operating system to 
System/370 environments) 


Courses Near You 


As we expanded the number of courses, 
we provided increased support. In 1981 we 
formed a new division—Amdahl’s Educa- 
tion and Professional Services Division 
—devoted to education and consulting. 
And we opened new facilities. 


You can now attend scheduled courses in: 
O Atlanta 

QO Chicago 

O Columbia, MD 

O Houston 

0 Los Angeles 

O Minneapolis 

O New York 

O Santa Clara, CA 


Or you can let Amdahl come to you. 
Courses are available by contract for pre- 
sentation at your own site. 


Behind our expanded courses and facili- 
ties are the resources of Amdahl Cor- 
poration, a Fortune 500 company that 
now provides and supports a full range of 
products for large-scale data processing. 


The Strengths of Our Instructors 
We choose our instructors for their depth 


of technical experience. Then they are 
trained as teachers. 


The depth of their knowledge lets our in- 
structors be flexible in their teaching. 
They can adjust the level of their presenta- 
tions in class to the students’ level of ex- 
perience. 


As experienced system programmers, our 
instructors can easily understand student 
needs and problems. They’ ve been there. 


The 1987 Education and 
Professional Services Catalog 


All of our courses, seminars, and work- 
shops for 1987 are described in our new 
catalog. Call today for your free copy. It is 
your guide to education that is thorough, 
practical, and up-to-date. 


Let our courses 
work for you. 
To order your free 


1987 education catalog, call 
1-800-538-8460, ext. 6393. 


amdahl 


The Vendor of Choice for Education 
and Professional Services 


Amdahl and UTS are registered trademarks 
of Amdahl Corporation. 
UNIX is a registered trademark of AT&T. 





collar workers, he adds. 

For many companies, strategic em- 
phasis is being placed not on “‘vanil- 
la” electronic mail services, but on 
specialized areas where firms can le- 
verage existing strengths, such as in- 
ternational communications, elec- 
tronic document interchange and 
added-value services such as applica- 
tions customization and training. 

“Few of our clients are interested 
in electronic mail by itself, but a 
number want electronic mail and fac- 
simile services internationally,” says 
Jeffrey Held, a group manager at the 
Fairfax, Va., research company Net- 
work Strategies, Inc. 

A number of international compa- 
nies cannot afford to pay exorbitant 
leased-line costs abroad, according to 
Held. 


PTT prices 


“A 9.6K bit/sec. leased-line link 
from Hong Kong to Tokyo costs about 
the same as a 56K bit/sec. satellite 
link from California to Hong Kong — 
about $20,000. PTTs [Postal Tele- 
phone and Telegraph companies] are 
charging what they can get away 
with, so it’s cheaper to use a vendor’s 
shared service,” Held says. 

In the increasingly competitive in- 
ternational market, MCI Communica- 
tions Corp. has at least one special 
strength: its ability to interface MCI 
Mail directly with Digital Equipment 
Corp.’s All-In-1 mail system. 

This may be the deciding factor 
for one of Held’s clients, who is cur- 
rently looking for an electronic mail 
system to link U.S. headquarters 
with a branch in Japan, according to 
Held. 

A major strength for GEISCO’s in- 
ternational marketing effort is its 
long-established relations with many 
foreign PTTs, Held says. “Interna- 
tionally, success is on a personal lev- 
el. The PTTs like to work with people 
they know, so established carriers 
get things done faster, if not more 
cheaply,” he adds. 


Networking costs 


MCI and Telenet may be able to 
control networking costs more effec- 
tively than GEISCO, whose extensive 
leased-line network is vulnerable to 
carrier rate increases, which have 
been frequent and dramatic of late. 
Telenet parent U.S. Sprint’s installed 
base of satellite and ground lines will 
be a major plus for Telemail in both 
the international and U.S. markets, 
Malone says. ‘It means we can con- 
trol our own facilities,”’ he says. 

“The fact that we are not a carrier 
does not matter,” responds David 
Page, GEISCO’s manager of office 
services marketing, but he admits 
that “keeping costs down is a critical 
competitive factor.” 

Both GEISCO and Telenet are be- 
ginning to offer customization ser- 
vices, tailoring electronic mail 
applications to each company’s 
networking needs. 

GEISCO last week introduced Bu- 
sinesstalk, a commercial version of a 
product that was originally devel- 
oped to link Apple Computer, Inc.’s 
dealer network. 

Telenet is broadening its market- 
ing efforts beyond the Fortune 1,500 
to the biggest 10,000 companies in 
specific application niches such as 
sales, order entry and claims process- 
ing, Malone says. 
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Esprit Systems’ metamorphosis keeps terminal vendor alive 


By Alan Alper 

MELVILLE, N.Y. — During the 
summer of 1985, few computer in- 
dustry watchers gave Esprit Sys- 
tems, Inc. much chance of surviving 
the year. 

The firm was reeling from severe 
price erosion in its mainstay ASCII 
terminals business, and its microcom- 
puter division — acquired only a 
year earlier — was hemorrhaging 
badly. Esprit, coming off a year when 
it lost $5.9 million, was in desperate 
need of refinancing. 

But in the year since that point, 
Esprit has undergone a metamorpho- 
sis. The firm bit the bullet by closing 
its money-draining microcomputer 
operation. More important, Esprit bit 


its tongue and accepted $2.4 million Hazeltine Corp. In January 1983, 


in financing from its contract manu- 


facturer, Advanced Datum 
Information Corp. (ADI) 
of Taiwan, which pur- 
chased 49% of the strug- 
gling company. 

“We explored all the al- 
ternatives within the in- 
dustry and, given the 
shape the company was 
in, we couldn’t raise the 
money any other way,” 
explains John Sasso, Es- 
prit’s president. 

Change is nothing new 
for Sasso. Esprit started 


out as the computer terminal equip- 
ment division of defense contractor 


Sasso led a $5 million leveraged 
buyout of the division’s 
assets after Hazeltine 
tired of pumping money 
into the low-profit opera- 
tion. The company went 
public later that year, 
raising $6.1 miliion. 

In mid-1984, Esprit ac- 
quired the multiuser mi- 
crocomputer division of 
Digilog, Inc. of Montgom- 
eryville, Pa. The diversifi- 
cation move looked good 
on paper — it positioned 
Esprit in what appeared to 
be a growth sector of the industry 
and provided it with another outlet 


Esprit’s Sasso 
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for its terminals. Yet in reality, it al- 
most cost Sasso the company. 

“Right after we made the acquisi- 
tion, the market started to soften,” 
Sasso painfully recalls. “The termi- 
nals business was hard enough to 
survive without taking on a business 
in its early stages that required 
heavy product development and mar- 
keting costs. In retrospect, perhaps 
our money would have been better 
spent sticking to our own business.” 

Yet, sticking it out in the highly 
competitive and price-sensitive ter- 
minals business has not been easy, ei- 
ther. In March 1985, Esprit was the 
first company to match ITT’s Qume 
Corp. $395 no-frills terminal by 
slashing the price of its own entry- 
level unit. The result, predicated on 
Esprit’s desire to maintain market 
share, contributed heavily to its fis- 
cal 1985 losses. 

“Tt’s kind of difficult to make mon- 
ey by cutting 20% off the price of a 
product and not change your cost 
structure,” says Greg Blatnik, an an- 
alyst with market research firm Da- 
taquest, Inc. in San Jose, Calif. 

While Qume’s move helped create 
a no-frills terminals market segment, 
neither Qume nor Esprit gained mar- 
ket share. According to Dataquest, 
Esprit ranked sixth among indepen- 
dent terminals suppliers in 1985, 
with 45,000 units, or 5%, of the dis- 
plays shipped in the U.S. The firm’s 
market share slipped from 6.5% the 
previous year. 

“That was not an unusual occur- 
rence in the terminals industry,” 
Blatnick says. ‘“‘Wyse Technology, 
Inc. exploded onto the scene, dou- 
bling its volume, and left everyone 
else in the dust.” The experience 
taught Sasso an important lesson. 
“You don’t buy market share in this 
business, you only rent it,” he quips. 

Its energy now focused on the ter- 
minals business, Esprit is trying a 
new tack. Esprit’s strategy empha- 
sizes support and maintenance as the 
key ingredients in a prospect’s pur- 
chase decision, relegating low pricing 
to secondary status. 

Sasso says the emphasis on service 
and support has helped Esprit regain 
market presence. For example, its 
Digital Equipment Corp. VT220-com- 
patible terminal, the ESP 6515, is 
shipping at 10 times the rate it was 
last February when the maintenance 
offer went into effect. ‘What we’ve 
found is that people are willing to 
pay a premium for value,” Sasso 
says. 

Financially, Esprit is gradually re- 
bounding. The firm narrowed its 
losses for its fiscal year ending May 
31, posting a $1.7 million loss, $1.3 
million of which resulted from its 
discontinued microcomputer opera- 
tion. In its first fiscal quarter of 
1987, the firm eked out a $51,000 
profit on revenue of $4.9 million, up 
10% from the same period last year. 

While Esprit is not out of the 
woods yet, International Data Corp. 
analyst Dianne Farrell gives the firm 
credit for persevering. She contends, 
however, that Esprit must become 
more innovative to regain lost mar- 
ket share. 

“All I see is a company coming out 
with ‘me-too’ products,” she says. 
“They need to become more flexible 
and better meet the needs of custom- 
ers. Otherwise, they won’t grow, but 
will only maintain themselves.” 
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Ailing chip market forces TI to cut 1,000 jobs worldwide 


Layoffs target 
administrative 
employees 


By James A. Martin 

DALLAS — Despite a 
much-improved third-quar- 
ter income of $14 million 
compared with its 1985 
third-quarter loss of $82.8 
million, Texas Instruments, 
Inc. recently announced the 
elimination of 1,000 jobs 
worldwide in its ailing semi- 
conductor sector. 

The company’s semicon- 
ductor business, which ac- 
counts for about half of its 
sales, experienced some 
growth earlier in the year 
but declined again in the 
third quarter, according to 


‘This move has 
been aimed at 
making TI profit- 
able, even if 
things don’t get 
any better at all.’ 


— Stuart Johnson 
Wertheim and Co. 


Stan Victor, company 
spokesman. The layoffs, the 
first substantial TI personnel 
cutbacks this year, will focus 
primarily on administrative 
staff and less on production 
workers, Victor said. 

During the third quarter 
last year, TI eliminated 2,200 
jobs in its Data Systems 
Group and semiconductor op- 
erations as a result of slug- 
gish sales in both sectors. Al- 
though TI did not provide 
details on the number of jobs 
reduced in each sector, the 
cutbacks have apparently 
helped the Data Systems 
Group, which has operated 
profitably for three consecu- 
tive quarters. 

Downsizing its semicon- 
ductor business has not been 
as successful. After showing 
signs of strength earlier this 
year, the chip business soft- 
ened in the third quarter be- 
cause of continued sluggish- 
ness in industrial production, 
weak capital spending and 
the declining computer in- 
dustry shipments. 

“What Texas Instruments 
is doing is certainly in line 
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with what other semiconduc- 
tor companies are doing,” 
Stuart Johnson, a chip ana- 
lyst with Wertheim and Co. 
in New York, said in refer- 
ence to the layoffs. “‘Because 
of the fluctuation this year 
of the chip market, these 
companies are left without 
any clear sense of when 
there will be some firm im- 
provement. And if they don’t 


know when it’s going to end, 
they have to downsize to 
function profitably.” 

With the latest round of 
job reductions, TI and its 
semiconductor business 
should now be positioned to 


operate in the black, Johnson _ 


said. “This move has been 
aimed at making them profit- 
able, even if things don’t get 
any better at all,’ he said. 





The semiconductor sec- 
tor’s third-quarter results in- 
clude a one-time charge of 
$10 million to implement the 
fourth-quarter layoffs. Ex- 
cluding that charge, TI’s 
semiconductor business oper- 
ated slightly below break 
even for the quarter, the firm 
said, although it does not 
provide specific operating re- 
sults for each division. 


=f 


Worldwide TI employment 
shrank from 86,563 to 77,872 
in 1985. Following the semi- 
conductor staff cuts and in- 
creased hiring in its defense 
electronics division this 
year, the company’s staff 
now totals 78,000. 

Overall, TI reported third- 
quarter sales of $1.25 billion, 
up 5% from $1.19 billion a 
year ago. 
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Despite $9M loss, CDC edges its way back toward black 


By Clinton Wilder 

MINNEAPOLIS — Edging 
closer to profitability for the 
first time in almost two 
years, Control Data Corp. re- 
cently reported a loss of $9.3 
million, or 23 cents per share, 
for the third quarter ended 
Sept. 30. 

The results included an 
operating loss of $1.9 million, 
compared with an $83.3 mil- 


lion loss from operations in 
the year-earlier period. 

CDC took a nonrecurring 
loss of $11.4 million during 
the recent quarter due to di- 
vestitures and investment re- 
valuations. 

Revenue resulting from 
CDC’s trimmed-down com- 
puter business was $818.5 
million, 8% less than levels of 
one year ago. 


Although CDC has fought 
its way back from a severe 
debt crisis and the worst re- 
sults in the company’s histo- 
ry during the past seven 
quarters, Chairman and CEO 
Robert M. Price hinted that 
the firm will not return to the 
black until next year. 

In a statement, Price said 
that. the ‘refocusing pro- 
cess” will continue into the 


fourth quarter. 

That could very well mean 
additional layoffs, probably 
in computer systems produc- 
tion, according to Michael 
Hamilton, an analyst with 
Minneapolis-based Piper, 
Jaffray & Hopwood. 

Hamilton said CDC has 
done an impressive job of 
streamlining and downsizing 
to position itself for recov- 


ery, but he said he finds the 
industry itself is still slug- 
gish. 

“*1986 is better than 1985 
for data storage, but the 
long-term market prospect is 
still a question mark,” Hamil- 
ton said. ‘““And CDC will need 
some real growth in the 
mainframe business. They’re 
still walking through some 
soggy ground.” 
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More chip 
mergers seen 


From page 91 


try for growth, and then Fu- 
jitsu buys into Fairchild, the 
company that basically start- 
ed the U.S. chip industry.” 

Schlumberger said __it 
would take a $200 million 
charge in the fourth quarter 
due to terms of the agree- 
ment, apparently less than 
half of what it paid for Fair- 
child in 1979. 

“Fairchild was a weak sis- 
ter, and Schlumberger tired 
of playing sugar daddy,” 
says Michael Gumport, semi- 


‘Fairchild was a 
weak sister, and 
Schlumberger 
tired of playing 
sugar daddy.’ 


— Michael Gumport 
Drexel Burnham Lambert 








conductor analyst with 
Drexel Burnham Lambert, 
Inc. in New York. “So they 
sold out rather cheaply to the 
Japanese, whose main moti- 
vation was to beat the U:S.- 
Japan trade accords and get 
a very sweet deal, well below 
book value.” Although ana- 
lysts perceived the Fairchild- 
Fujitsu agreement as a sign 
of further erosion in the U.S. 
chip industry, such partner- 
ships do not necessarily fore- 
tell impending doom. 

“If future partnerships 
are true alliances, they could 
be positive for the industry,” 
Rappaport says. ‘But a con- 
trolling interest purchased 
by the Japanese is not as pos- 
itive as a partnership where 
the responsibilities are divid- 
ed up between independent 
yet couperating companies. I 
would hate to see U.S. semi- 
conductor companies be ac- 
quired and controlled by Jap- 
anese interests.” 

The Fairchild-Fujitsu com- 
pany will have a board of di- 
rectors composed of repre- 
sentatives from both 
concerns. Donald W. Brooks, 
president and CEO of Fair- 
child Semiconductor Corp., 
will retain that title and du- 
ties for the new company. 
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Compaq growth 
slows, profits up 


From page 91 


they were below Compaq’s own first 
two quarters of 1986, when profits 
rose 80% and 70%, respectively. 

“There was very slow real unit 
growth in the U.S. during the quarter 
until September, when we saw a 
rather dramatic pickup in Intel Corp. 
80286-based products,” Lupatkin 
said. “The high-end strength also 
showed up in strong sales of the Ap- 
ple Computer, Inc. Macintosh.” Ap- 
ple recently reported a 47% earnings 
increase on a 25% gain in sales during 
the same quarter. 

That trend plays right to the 
strength of Compaq, which has in- 





sisted it is fairly immune from the in- 
vasion of low-priced Asian IBM Per- 
sonal Computer clones because of its 
focus on large corporate users seek- 
ing top-of-the-line micros with supe- 
rior service and support. 

However, Compaq’s overall mar- 
ket share has been eroding in the re- 
tail dealer market, which is its sole 
distribution channel. Compaq’s dol- 
lar market share fell from 13% in 
July to its lowest level of the year of 
9% in August; according to the 
monthly dealer survey by Infocorp, a 
Cupertino, Calif., market research 
firm. 

During the third quarter, Compaq 
introduced the Deskpro 386, a much- 
heralded 32-bit micro based on the 
Intel 80386 chip. Lupatkin predicted 
that Compaq will ship between 
20,000 and 25,000 units of the model 
before the end of the year. 
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Arbitrageurs in 
the board room? 


From page 91 


figure out a name or a corporate 
headquarters site. 

The merger and acquisition action 
has shifted, for the most part, to the 
bits and pieces approach. In every 
industry segment, major vendors are 
shedding, divesting and spinning off 
business units that don’t fit, don’t 
make money or would just appear to 
be better off on their own. 

The list is a long one, including 
Burroughs’ Memorex Corp. subsid- 
iary; Control Data Corp.’s Commer- 
cial Credit Co.; Sperry’s Aerospace 
and Marine Division; and, among the 
most extreme examples, Norcross, 
Ga.-based Intelligent Systems Corp. 

Intelligent Systems, which basi- 
cally grew by acquiring various mi- 
crocomputer-related companies, last 
month announced a complete rever- 
sal of course. It put itself up for sale, 
most likely via a piecemeal sell-off of 
its various business units. 

The bottom line in this unusual 
approach is fairly simple. The day 
after Intelligent Systems announced 
it was out to woo suitors, its stock 
price jumped about 35%. Intelligent 
Systems executives say they are try- 
ing to cut the best deal for their 
shareholders, and the latter evident- 
ly agree. 

More and more, purely financial 
considerations seem to be the moti- 
vating force behind computer indus- 
try wheeling and dealing. Admitted- 
ly, no one but the most naive 
observer would think that such moti- 
vations are ever absent from corpo- 
rate strategy decisions. 

Nonetheless, why does it seem like 
an increasing number of vendor ex- 
ecutives look at their companies 
from the same perspective as invest- 
ment bankers? And where does that 
leave their customers? 

‘ Although it has been almost two 
years since Asher Edelman’s last as- 
sault in the computer industry with 
Datapoint Corp., his ideas about 
where value lies in vendor compa- 
nies are alive and well. Last week, 
Intelligent Systems’ micro-to-main- 
frame unit, most likely the first of 
Intelligent Systems’ stable to go to 
the auction block, edged closer to a 
sell-off in highly secretive negotia- 
tions. Its name, by ironic coinci- 
dence, is Asher Technologies, Inc. 
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Learn to profit from customized software contract mistakes 





OUTSIDE LINES 
Alonzo D. Saunders 





A recent opinion in the case of 
Whelan v. Jaslow breaks new ground 
by allowing copyright protection for 
the structure and sequence of a com- 
puter program. Copyright protection 
previously existed only for a pro- 
gram’s source and object codes; that 
is, the literal codes. The Whelan v. 
Jaslow opinion is comprehensive and 
will likely be followed by other 
courts across the country. 

The facts of the case are all too 


familiar. A dental laboratory hired 
an independent software consultant 
to write a customized program to 
handle the lab’s various business 
tasks: bookkeeping, inventory, up- 
dating of customer lists, invoicing, 
billing and the like. The software 
developer wrote the program, deliv- 
ered it to the dental lab and later 
discovered the lab was itself market- 


ing a competing business application. 


The developer sued the lab for 
copyright infringement and unfair 
competition and won. The Federal 
Appeals Court found that, although 
the lab’s program was not a direct 
transliteration of the developer’s 
program and was written in a differ- 
ent language, the program was “‘sub- 


stantially similar’ because its struc- 
ture and overall organization were 
virtually the same. The court grant- 
ed an injunction against further sale 
of the package and awarded damages 
to the developer. 

. What saved the developer was his 
valid copyright. A safeguard against 
unknown factors is to make sure fil- 
ing procedures for the copyright are 
in place, including filing without de- 
lay. There is little doubt that had the 
developer delayed filing, or had the 
lab filed for copyright first, the re- 
sult would have been the opposite, 
given the similarity between the two 
programs. 

Ordinarily, one would not expect a 
dental lab to be able to get into the 
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software development business but, 
in this case, the lab did. Developers 
should structure their agreements 
with purchasers to close this back 
door. 

Technology makes new markets, 
and there is an interplay of market 
and technology here. The broad mar- 
ket was the dental lab market, but 
there were at least two submarkets: 
those labs that could use programs 
written in Basic and those labs that 
could use programs written in EDL. 

The court did not make the dis- 
tinction between the two submar- 
kets, probably because the programs 
were so similar. But what if the lab 
had written a noninfringing pro- 
gram? The lab might have had the 
Basic user market to itself, plus the 
royalty from the EDL market the 
developer gave it. When making 
agreements, developers should keep 
an eye on potential submarkets and 
factor in the probability of change. 

A related consideration involves 
enhancements. Many firms that buy 
customized software want to en- 
hance their purchase over time as 
they acquire new equipment or up- 
grade the equipment they have. If 
the purchaser wants to make en- 
hancements, what should the devel- 
oper’s posture be? 

Asmart developer will want to 
keep his business and should stay in 
close touch with his former custom- 
ers. The developer will usually re- 
quire enhancement information to be 
given back to him first. If, after re- 
view, the developer does not want 
the information, he can exercise a 
right of first refusal and the en- 
hancements go to the customer. 

The agreements between the par- 
ties should devise a procedure spell- 
ing out ownership of enhancements 
that ultimately may be found in- 
fringing by a court in case of litiga- 
tion. 

Developers must also consider the 
interplay of the people involved. 
People and companies rapidly come 
and go in this business. 

In Whelan v. Jaslow, the develop- 
er left the company where he once 
worked and took the lab business 
with him to form a new company, 
which became the plaintiff. Unless 
there in a strong covenant between 
the developer and the former firm 
not to compete, you can bet that the 
old firm will be eyeballing the fine 
print to cash in on the ex-employee’s 
good fortune. 

One last consideration. The com- 
plexities of technology, the fluidity 
of markets, the revolving door of 
personnel and greed all suggest that 
no customized software contract 
should be written without a clause 
for dispute resolution. Oddly, no 
such clause existed in this case. 

Whelan v. Jaslow achieved a bal- 
ance with respect to the Copyright 
Act as it affects software developers. 
Both parties in the litigation made 
mistakes but, through this opinion, 
other developers may learn how to 
profit from those mistakes. The real 
virtue of the case lies in outlining the 
road map of practical considerations 
for those responsible for structuring 
customized software contracts. 





Saunders is a Boston-based attor- 
ney whose practice includes corpo- 
rate and international law. 
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THIS. 


There are so many unique 
features in the ADDS 2020 that 
it’s difficult to compare it to other 
display terminals. 


For example, a 70 Hz refresh 
rate produces a flicker-free 
screen; desk accessories include 
a clock, calendar and calculator; 
2500 characters of non- 
volatile memory support 88 
programmable key modes; and 
Menu Bars provide assistance for 
function keys and applications. It 
even has a printer port for either 
serial or lower-cost parallel 
printers. 


Even features that other 


displays offer are better 
implemented in the 2020. 


Comparison is worth the 
effort. The 2020 will raise your 
expectations about display 
terminals. 
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CDC coordinates R&D to achieve corporatewide benefits 


Business units to share 
technology advances 


By Clinton Wilder 

As Control Data Corp. anticipates 
reporting its first quarterly operat- 
ing profit since fourth-quarter 1984, 
the company’s favorite buzzword for 
its recovery has been “‘refocusing.” 

The phrase is often associated 
with layoffs and divestitures, but it 
has also been the theme of CDC’s re- 
search and development, according 
to Robert M. White, CDC’s chief tech- 
nical officer and vice-president of re- 
search and engineering. 

Two months ago, CDC established 
a corporate research and engineering 
office under White’s direction to co- 
ordinate all of the company’s re- 
search and development efforts. The 
office’s goal is to better organize R&D 
so research advances may be shared 
by CDC’s four major business units 
— data storage, computer systems, 
government systems and ETA Sys- 
tems, Inc. supercomputers. 

In order to focus the efforts, CDC 
has identified four of what White 
calls “corporate critical” technol- 
ogies — electronic computer-aided 
design, software, semiconductor 
packaging and artificial intelligence. 
“We have realized that these technol- 
ogies span across all areas of our 
business,” White said in an interview 
last week. 

One example of shared technology 
is in AI, where CDC is attempting to 
develop generic shells for expert sys- 
tems that can be customized to the 
R&D needs of each business unit. At 
this point, most of the efforts in AI 
and the other technologies are target- 
ed at internal use as development 
aids, not marketable products. 


DEC charged 
in $6M lawsuit 


By James A. Martin 

ATLANTA — An Atlanta-based 
computer and software marketing 
company has filed a $6 million law- 
suit against Digital Equipment Corp. 
alleging that DEC failed to correct 
programming bugs discovered in DEC 
software. 

The lawsuit, filed in U.S. District 
Court by Atlanta Software Consul- 
tants Organization, Inc. (ASCO), 
seeks $1 million in actual damages 
and at least $5 million in punitive re- 
wards. The suit claims that between 
October 1982 and August 1985, DEC 
did not correct programming errors 
ASCO discovered in DEC’s DIBS-11 
Order Entry/Inventory Management 
software program. 

In addition, the suit charges that 
DEC reneged on a promise to estab- 
lish a special telephone response line 
to handle processing problems result- 
ing from the software and that ASCO 
incurred great expense in its at- 
tempts to appease its customers. 

A spokesman for DEC said the 





CDC is also banking on a major 


contribution to its research efforts White’s office is responsible for coor- 


from Microelectronics and 
Computer Technology 
Corp. (MCC), the much- 
publicized consortium of 
U.S. high-tech firms pool- 
ing R&D efforts. CDC 
Chairman Emeritus Wil- 
liam C. Norris was a driv- 
ing force behind the for- 
mation of MCC, and CDC, 
perhaps more than any 
other MCC member, con- 
siders MCC research criti- 
cal to its own success. 

The four technology ar- 


eas identified by CDC are also sub- 
jects of individual research programs 


dinating research ad- 
vances at MCC with CDC’s 
internal R&D. 

White denied that the 
recent resignation of MCC 
chief Bobby R. Inman [CW, 
Sept. 8] leaves a leader- 
ship void that will damage 
the consortium’s progress. 
“Inman did a super job 
building MCC up from 
nothing, but his was very 
much an outward focus,” 
White declared. “He was 
very visible, and great 


public relations were what was need- 
ed in the beginning. But now strong 


at the Austin, Texas-based MCC. management, not technology trans- 


fer, is the big challenge.” 

Within CDC, White said that the 
firm has been able to maintain its an- 
nual R&D budget at about $400 mil- 
lion per year. The firm’s refocusing, 
he said, has been on its technology- 
intensive products. 

“We need to convince employees 
and customers that Control Data is 
committed to technology,” White 
said. ‘Under [Chairman] Bob Price, 
the company has been getting rid of 
its nontechnical businesses. With 
ETA, for example, we’re targeting 
the highest performance end of the 
business — customers who need 
more power than IBM can offer,” he 
added. 
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All it takes is our STD 1600. 


The STD 1600 data communication terminal provides 
efficient, reliable, timely data transfer fo eliminate 


the overnight wait for delivery. It communicates with 


any bisynchronous terminal or computer. 


The STD 1600 can communicate on-line or off-line 
at speeds up to 56KB to get time-sensitive data from 


one location to another. 


The STD 1600 supports dial-up or leased lines and is 
easy to use. No software required, and installation can 
be accomplished in less than an hour. 


Since 1969, Mitron’s magnetic tape systems have 
been used in a wide variety of data communications 
applications. Let us explain how you can connect the 


MITRON 


Systems Corporation 
2000 Century Piaza, Columbia, MD 21044 


STD 1600 to your system or data communication 
network. Can be leased or purchased. 


Call 800 638-9665 (in Maryland, 301 992-7700). 


company had not seen the lawsuit 
and would not comment. Officials at 
ASCO could not be reached for com- 
ment. 
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An Wang 
reflects 


From page 91 


ments. He said that in 35 
years he only twice feared 
going out of business. The 
first was during the initial, 
tentative year of operations, 
and the second was when 
Compugraphic Corp. can- 
celed an agreement to sell a 


Wang-built typesetting sys- 
tem called Linosec. 

“The worst time I can re- 
member is May of 1964,” he 
said. ‘“‘We had just broken $1 
million in sales, and every- 
body was saying that once 
you get to $1 million in sales 
the company is safe. A mil- 
lion dollars was big business 
in 1964 

“Well, half of those sales 
were to Compugraphic for 
the Linosec. Right after that 
they came back and said they 
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around the world. 


From turnkey—design/build computer rooms to con- 
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facilities. 


Datasphere’s engineers are expert in all computer support 


systems including: 
@ Uninterruptible Power Systems 
®@ Computer Power Centers 
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© Computer Type Air Conditioning 
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had already sold 70 or 80 of 
these and they decided to 
build them themselves. So, 
they no longer needed us to 
build it for them, and we lost 
two thirds of the next year’s 
business,” Wang said. 

Several chapters of 
Wang’s book focus on his 
competition with IBM, in- 
cluding Wang Labs’ attempt 
to steal the office automation 
market from IBM with the in- 
troduction of word proces- 
sors and IBM’s earlier pur- 
chase of core memory 
patents from Wang. Wang 
said he is suspicious of some 
of IBM’s actions surrounding 
the negotiations and another 
inventor’s legal action in con- 
nection with the core memo- 
ry patents in the mid-1950s. 

IBM eventually purchased 
the patents for $500,000 in 
1956 but retained $100,000 
of that because of the litiga- 
tion. He said some of his sus- 
picions dealt with whether 
IBM had a closer relationship 
with the other inventor than 
it claimed. 

Now 66, Wang says he has 
no plans or desire to retire. 
He also disputes reports that 
his relinquishing of the title 
of company president in 
1982 was a step toward re- 
tirement. 

Wang, who subsequently 
reclaimed that title when the 
previous president, John 
Cunningham, left the compa- 
ny in 1985, says that the day- 
to-day duties he surrendered 
to Cunningham were primar- 
ily marketing duties. He 
maintains that he kept con- 
trol of research, development 
and manufacturing. 
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Megadeal activity declines 
in first half of °86, report says 


By Alan Alper 

FRENCHTOWN, N.J. 
The total value of acquisi- 
tions and mergers in the in- 
formation processing indus- 
try plummeted by 12% to 
$1.87 billion during the first 
half of 1986, a result of the 
decline of so-called “‘mega- 
deals,” according to merger 
specialist the Cerberus 
Group, Inc. 

In its recently released re- 
port, the firm noted that the 
number of megadeals — de- 
fined as acquisitions or merg- 
ers with a value exceeding 
$100 million — dropped to 
just five in the first half of 
1986, accounting for 74% or 
$1.4 billion of the total value 
of transactions during the 
period. 

During the first half of 
1985, when a record-setting 
$2.1 billion worth of acquisi- 
tions and mergers occurred, 
there were “about eight” me- 
gadeals, noted Charles 
Varga, Cerberus Group chair- 
man. 

There are a variety of rea- 
sons for the decline, Varga 
said. “A number of compa- 
nies rushed to complete deals 
late last year. Also, what we 
may be seeing is a cyclical 
slowdown. The stock market 
has been wasteland for many 
software and services com- 
panies, which has hurt valu- 
ations.” 

Despite the slowdown in 
acquisition activity, Varga 
said some information pro- 
cessing firms are scouring for 
transactions that refocus ob- 
jectives to core-related busi- 
ness either through the di- 
vestiture of nonstrategic 
business units and product 


lines or acquisitions that jibe 
with the corporate strategy. 
The cash raised is being used 
to retire debt, finance other 
strategic acquisitions and 
stock repurchase plans, he 
added. 

While acquisition-minded 
firms are becoming more se- 
lective in who they deal 
with, Varga suggested that 
there are still many compa- 
nies running around saying, 
“Find me, buy me, take me.” 

He said he therefore be- 
lieves acquisition activity 
will continue at a fevered 
pitch but will not exceed last 
year’s 300 deals. ‘‘We’ll prob- 
ably see between 250 and 


290 deals this year with val- 


ue of less than the record-set- 
ting $5 billion of last year.” 

There were 138 transac- 
tions during the first half of 
1986, off 13% from the first 
six months of 1985, the re- 
port noted. “While acquisi- A 
tions accounted for 63% of 
the transactions recorded in 
the first half of 1986, divesti- 
tures contributed 33% and 
tender offers, 4%,” Varga ob- 
served. 

The five megadeals in the 
first half of this year were 
Citicorp’s acquisition of Quo- 
tron Systems, Inc. ($657.6 
million); Borg-Warner 
Corp.’s purchase of Chilton 
Corp. ($243.8 million); Inter- 
national Thompson Organi- 
sation Ltd.’s takeover of Cor- 
dura Corp. ($200.7 million); 
Allen & Co.’s_ leveraged 
buyout of Control Data 
Corp.’s Ticketron unit ($165 
million); and U.S. West Co.’s 
purchase of Applied Commu- 
nications, Inc. ($107.5 mil- 
lion). 
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In on-line transaction processing, cost per 
transaction is... 


THE BOTTOM 
LINE 


Concurrent Computer Corporation offers you the per- 
formance, full functionality, reliability and growth path 
you need for your on-line transaction processing sys- 
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your application. 
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your system can grow as your application does, without 
fewriting your software. 
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‘You dont have to sacrifice functionality to get cost/per- 
formance either We offer a powerful, easy to use rela- 
tional database manager and transaction controller, as 
well as fourth generation languages and a comprehen- 
If total system cost is as important to you as performance, 
we-can help put numbers on your bottom line. 

Call 1-800-631-2154 or write to: 

Concurrent Computer Corporation 

2 Crescent Place 
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Altos Computer Systems, 
Inc. announced revenue for 
the first quarter of $32.6 mil- 
lion, compared with $31.7 
million in the like quarter a 
year ago. Profits were $1.3 
million, or 10 cents per share, 
compared with $2.3 million, 
or 16 cents per share, a year 
ago. 


Scientific Micro Systems, 
Inc. announced revenue for 
the third quarter ended Sept. 
30 of $17 million, compared 
with $9.8 million a year ago. 
The company reported a net 
income of $747,000, or 10 
cents per share, compared 
with a net loss of $223,000, 
or 3 cents per share, in the 
comparable period a year 
ago. 


ci 
Valid Logic Systems, Inc. 
reported revenue for the 
third quarter ended Sept. 30 





Tough customers dernand 
tough printers. The kinds of printers 
that go where the work is, and 
get the job done. Printers built to 
work three shifts a day—all week, 
all month, all year—and never take 
vacations. Printers so solid and 
durable you'd think they were drop- 
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forged. Printers like the Datasouth 
DS 180 and DS 220. 

That kind of industrial-strength 
performance comes from know- 
ing what a tough customer needs: 
rugged medium-speed printers 
that combine outstanding perform- 
ance with the strength to pound 


out multipart forms up to 6 layers 
thick Printers that put all the con- 
trols right on the front panel, so 
they're easy to use. And printers 
that offer a choice between a 180 
cps draft mode printer and a 220 
cps multimode that produces Near 
Letter Quality text at 45 cps. 

And at Datasouth we practice 
what we preach. The DS 180 and 
DS 220 work side-by-side with 
the hard-working people who build 
them right here in our Charlotte, 
North Carolina plant 

Put an industrial-strength 
printer to work for you. To find your 
nearest Datasouth distributor, call 
us at 1-800-222-4528. 
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of $16.6 million, compared 
with $12.2 million in the pre- 
vious year. 

Profits were $407,000, or 
3 cents per share, compared 
with $256,000, or 2 cents per 
share, a year ago, the compa- 
ny said. 


€ 
Convex Computer Corp. 
reported net income of $1.1 
million, or 8 cents per share, 
on revenue of $10.7 million 
for the third quarter ended 
Sept. 30. This compares with 
a net loss of $1.2 million, or 9 
cents per share, on revenue 
of $3.6 million in the like pe- 

riod a year ago. 


g 

Baron Data Systems an- 
nounced revenue for the sec- 
ond quarter ended Sept. 30 of 
$13.6 million, 152% higher 
than the $5.5 million report- 
ed for the second quarter of 
last year. Profits were 
$227,000, or 8 cents per 
share, compared with 
$287,000, or 14 cents per 
share, in the like quarter a 
year ago. 


‘ Applied Magnetics Corp. 
announced revenue for the 
year ended Sept. 30 of $128.1 
million, compared with $35.6 
million in the previous year. 
Profits were $5.5 million, or 
81 cents per share, compared 
with $3.1 million, or 48 cents 
per share, a year ago. 

For the fourth quarter, 
revenue was $35.6 million, 
compared with $30.8 million 
one year ago. Profits were 
$1.3 million, or 19 cents per 
share, compared with a net 
loss of $330,000, or 5 cents 
per share, in the like period a 
year ago. 


i” 

Interleaf, Inc. announced 
revenue for the second quar- 
ter ended Sept. 30 of $8.6 
million, an increase of 126% 
from $3.8 million in the like 
quarter last year. Net loss 
was $251,000, or 2 cents per 
share, compared with 
$963,000, or 12 cents per 
share, a year ago. 


& 

Priam Corp. reported rev- 
enue for the first quarter 
ended Sept. 30 of $27.3 mil- 
lion, compared with $30.3 
million in the previous year. 
The company recorded a net 
loss of $4.8 million, or 20 
cents per share, compared 
with net income of $245,000, 
or 1 cent per share, a year 
ago. 


6 

Cipher Data Products, 
Inc. reported net income for 
the first quarter ended Sept. 
30 of $1 million, or 7 cents 
per share, on revenue of 
$44.8 million. This compares 
with net income of $655,000, 
or 5 cents per share, on reve- 
nue of $35.2 million reported 
in the like period a year ago. 


x 
Wyse Technology an- 
nounced revenue for the sec- 
ond quarter ended Sept. 30 of 
$59.7 million, compared with 
$38.9 million one year ago. 
Profits were $4.3 million, or 
See NICKELS page 112 





YOU CAN'T DEVELOP 


THE WORLDS BEST SOFTWARE 
ON THB. 


Fifteen years ago, the typical business soft- 
ware vendor worked with an R&D budget that 
could just about lace up his sneakers. 

That's because the head of R&D was also the 
president, the sales manager and the night watch- 
man. And his 

Those were the frontier days of the software 
industry, when you had umpteen hundred vendors 
vying for a place in the sun. 

Andevery one of them wasa one-package 


ce was in the eaves over his garage. 


startup setting forth with a disk and a prayer. 
Of those umpteen hundred, very few have 
stood the test of time. As one who has, we can 
tell you that shoestring budgets and single- 
package technology may have gotten us started. 
But they aren’t what made us grow into the 
McCormack & Dodge of today. A global com- 
pany offering a broad, integrated constellation 


of , 
The borderless technology that links our 
M‘Cormack & Dodge 


® acompany of 
The Dun& Bradstreet Corporation 


multiple packages was not created out of thin air. 
It ad teams of well-paid talent. It took money. 
Asa Dun & Bradstreet company, we can 
count on having the financial resources for true 
R&D. The kind that lets us develop products 
for the distant future, not just for the short-term 
market. 
Sowhen you go looking for today’s leading 
edge software, remember we're already working 


on tomorrow's. 


McCormack & Dodge Corporation, 1225 Worcester Road, Natick, MA 01760, 1-800-343-0325 
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NICKELS from page 110 
36 cents per share, compared 
with $3.2 million, or 30 cents 
per share, in the like quarter 
a year ago. 

a 

Mentor Graphics Corp. 

announced revenue for the 
third quarter ended Sept. 30 
of $45 million, compared 
with $34.3 million a year 
ago. Profits were $2.9 mil- 
lion, or 18 cents per share, 
compared with $1.4 million, 
or 9 cents per share, in the 
like period a year ago.. 

* 


Northern Telecom, Inc. 
reported net income for the 
third quarter ended Sept. 30 
of $59.4 million, or 51 cents 
per share, compared with 
$58.4 million, or 50 cents per 
share, in the like period a 
year ago. Revenue was $1.03 
billion, compared with $995 
million a year ago. 

1 


Britton Lee, Inc. an- 
nounced revenue for the 
third quarter ended Sept. 30 
of $7.8 million, compared 
with $7.1 million a year ago. 
Profits were $132,000, or 2 
cents per share, compared 
with $122,000, also 2 cents 
per share, in the comparable 
period last year. 

a 
Corp. an- 
nounced revenue for the sec- 
ond quarter ended Sept. 28 of 
$29.6 million, compared with 
$29.1 million in the previous 
year. Profits were $2.7 mil- 
lion, or 30 cents per share, 
compared with $4.4 million, 
or 45 cents per share, in the 
like period a year ago. 
* 


Rexon, Inc. reported reve- 
nue for the year ended Sept. 
28 of $54.2 million, compared 
with $33.5 million a year 
ago. Net income was $3 mil- 
lion, or 40 cents per share, 
compared with a net loss of 
$6 million, or $1.97 per 
share, in the year-earlier 
quarter. 

For the fourth quarter, net 
income was $650,000, or 8 
cents per share, on revenue 
of $13.2 million. This com- 
pares with net income of 
$462,000, or 6 cents per 
share, on revenue of $13.1 
million in the comparable pe- 
riod a year ago. 

is 


NBI, Inc. reported a loss of 
$877,000, or 10 cents per 
share, on revenue of $72.1 
million for the first quarter 
ended Sept. 30. This com- 
pares with a loss of $2.8 mil- 
lion, or 9 cents per share, on 
revenue of $70 miliion for 
the like period a year ago. 

soi 


Comshare, Inc. an- 
nounced net income for the 
first quarter ended Sept. 30 
of $502,500, or 19 cents per 
share, compared with 
$719,900, or 25 cents per 
share, for the same period a 
year ago. Revenue for the 
quarter was $16.8 million, 
which was essentially un- 
changed from last year. 


ne 
Chips and Technologies, 


Inc. announced revenue for 
the quarter ended Sept. 30 of 
$13.4 million, compared with 
$2 million in the previous 
year. Net income was $2.3 
million, or 20 cents per share, 
compared with a net loss of 
$492,000, or 4 cents per 
share, in the like period a 
year ago. 


a 
Lee Data Corp. an- 
nounced revenue for the sec- 
ond quarter ended Sept. 30 of 
$28.2 million, compared with 
$22.7 million for the same pe- 


riod last year. Profits were 
$1.4 million, or 10 cents per 
share, compared with $1 mil- 
lion, or 7 cents per share, in 
the previous year. 


a 
Tandy Corp. announced 
revenue for the first quarter 
of $742.5 million, compared 
with $650.8 million a year 


ago. 

Profits were $43.7 million, 
or 49 cents per share, com- 
pared with $41.7 million, or 
47 cents per share, in the pri- 
or year. © 


Timeplex, Inc. announced 
revenue for the first quarter 
ended Sept. 30 of $33.3 mil- 
lion, compared with $29 mil- 
lion in the like period last 
year. 

Profits were $7.6 million, 
or 88 cents per share, com- 
pared with $3 million, or 34 
cents per share, in the same 
period a year ago. 

B® 


Datapoint Corp.  an- 
nounced net earnings for the 
fourth quarter ended July 26 
of $231,000, or 1 cent per 


share, on revenue of $89.1 
million. This compares with 
a net loss of $5.9 million, or 
32 cents per share, on reve- 
nue of $125.1 million in the 
like quarter a year ago. 

For the year, the company 
reported revenue of $325.2 
million, compared with 
$520.2 million in the previ- 
ous year. The company re- 
ported a net loss of $8.6 mil- 
lion, or 48 cents per share, 
compared with a net loss of 
$48.3 million, or $2.46 per 
share, a year ago. 





IBM _— 





i} 
. © 


IBM’s Database 2 (DB2) is a data 
base management system you can 
relate to. Fast enough to handle 
most production applications. Yet 
friendly enough to give users easy 
access to data. 


@ @ 
DB2: : The smart way to get your data... 


more productive because they can 


concentrate on what they want to 
process, rather than on how to get 


the data. For example, one line of 
SQL can do the work of many lines 


of COBOL. 





In short, it’s a smart way to man- 


age business growth and change. 
& A Programmer's Delight 


Because it’s a relational system, 
DB2 is as simple to use as it is e 
powerful. 

Professional programmers can 
easily write production applications 
for DB2 environments. 

With Structured Query Language 
(SQL)—a powerful and easy-to-use 
language—programmers can become 


And programmers can also be 
more efficient because of all the sup- 
porting software IBM has developed: 
high level programming languages, 
program generators and extensive 


programming tools and aids. 2 
e A User’s Dream 


What's more, SQL is based on S 
English, which means that users can 
easily access information in DB2 
files, either directly or by means of 
products like Query Management 
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Beleaguered software dis- 
tributor First Software 
Corp. has filed a reorganiza- 
tion plan with the U.S. Bank- 
ruptcy Court in Massachu- 
setts in an attempt to emerge 
from Chapter 11 of the U.S. 
Bankruptcy Code. 

Methuen, Mass.-based 
First Software filed for pro- 


tection from its creditors last 
April and reported $32.6 mil- 
lion in liabilities. Among the 
largest creditors are Lotus 
Development Corp., owed 
$1.4 million, and Micropro 
International Corp., which 
is owed $1.2 million. 


a 

The federal government 
has agreed to participate in 
an industry-sponsored pro- 
gram of university research 
carried out by the Semicon- 
ductor Research Corp. 
(SRC). 


A research cooperative 
with 36 member companies, 
SRC will receive initial fund- 
ing of $1.2 million from the 
government. The Depart- 
ment of Defense is provid- 
ing $1.1 million of the initial 
funds and National Science 
Foundation (NSF) is provid- 
ing $100,000. NSF will ad- 
minister the agreement with 
the SRC. 

SRC companies provide 
$18 million a year for re- 
search directed to the main- 
stream of the silicon chip 


technology. The program fur- 
nishes more than half of all 
the funds going to universi- 
ties for silicon-based semi- 
conductor research. 


a 

Calcomp Products, Inc., a 
supplier of computer graph- 
ics products, has become part 
of Lockheed Corp.’s Infor- 
mation Systems Group 
(ISG). 

Calcomp had been a unit 
of Sander Associates, Inc., 
which Lockheed acquired for 
$1.2 billion in August. 





...Into shape. 


Facility (QMF). So users can satisfy 
their own information needs without 
adding to the application develop- 
ment backlog. To assist users at every 
level, DB2 offers extensive online 


help screens. 


Relational Relations 


DB2 data is available to TSO, IMS 
and CICS users. DB2 was designed to 
take advantage of IBM’s MVS and 
MVS/XA operating systems, and the 
multiprocessor architecture and 
large real storage on IBM systems. 

This adds up to a lot of produc- 
tivity for a lot of people. 

Of course, DB2 comes with our 
excellent service, in-depth support 
and extensive educational offerings. 


The next step is up to you. We 
can recommend any one of three 
smart ways to get more information 
on DB2. Contact your IBM marketing 
representative. Call 1 800 IBM-2468, 


Ext. CC/90, for 
literature. Or use 
the coupon below. 





; 
| 101 “ne ah 
Montvale, Nj 07645 


| O Please send me information on IBM’s DB2 software. 


Oi Please have an IBM 4 


call me. 





oO r 


Title. 














Name. 
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Address. 
City. 





Phone. 
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William P. Conlin, presi- 
dent of Calcomp and a newly 
elected vice-president of 
Lockheed, said Calcomp will 
enjoy autonomy of opera- 
tions under ISG. 

& 

Quantum Corp., a manu- 
facturer of Winchester disk 
drives, has filed a motion in 
U.S. District Court in San 
Jose, Calif., requesting a 
summary judgment on one 
claim in its patent infringe- 
ment suit filed this year 
against NEC Corp., NEC In- 
formation Systems and 
Mountain Computer, Inc. 

Quantum also has request- 
ed a preliminary injunction 
prohibiting further infringe- 
ment. A hearing has been set 
for Dec. 10. 


a 
Sorbus, Inc. announced an 
agreement with Comdisco 
Maintenance Services, Inc., 
a wholly owned subsidiary of 
Comdisco, Inc., to offer na- 
tionwide service for Comdis- 
co’s IBM 4300 customer base. 
Sorbus, the largest main- 
tainer of IBM computer 
equipment, with specific ex- 
pertise in the 4300 series, is 
expected to significantly ex- 
pand Comdisco’s service cov- 
erage for this product area. 
@ 


European Interactive Me- 
dia (EIM), counterpart to 
American Interactive Me- 
dia, Inc. (AIM), has been 
formed by compact disk pio- 
neers Philips International 
and Polygram B.V. Interna- 
tional to spearhead the Euro- 
pean development of soft- 
ware for the new compact 
disk interactive system. 

Byron Turner, former di- 
rector of creative develop- 
ment in Europe for Activi- 
sion, Inc., has been named 
president of EIM, which will 
be headquartered in London. 

a 


Lee Data Corp. an- 
nounced that its board of di- 
rectors has adopted a share- 
holder rights plan in which 
rights to purchase Lee Data 
common stock will be distrib- 
uted as a dividend at the rate 
of one right for each share of 
common stock held by share- 
holders of record on Oct. 1, 
1986. The rights are auto- 
matically part of the shares 
currently outstanding and 
will be traded with them. 

The shareholder rights 
plan is designed to help man- 
agement obtain fair and 
equal treatment for all Lee 
Data shareholders in the 
event of any proposed take- 
over of the company. 











IDMS users!! 


PMDC is an online real-time 
and historical 
monitor 
for IDMS DC/UCF systems 


For more information on PMDC contact 


~SPS> 




















The TeleVideo 905 terminal. 
ta difference $10 makes. 





Let's face it; there area 


lot of $399 terminals being 

sold these days. You get 

a basic box, a few tacked- 

on bells and whistles, 

and not a whole lot more. 
But now there's the 

TeleVideo® 905. At $409, 

it has a feature set so 

powerful, your customers 


will think theyTe sitting at 

an expensive workstation. 
For example, there's a 

sleekly designed monitor 

case with full tilt and swivel. 
A full-size keyboard 





with sculptured keycaps 
for smooth, comfortable 
typing. Sixteen non-volatile, 
programmable function 
keys. Keyswitches that 
have been tested to 


-compatibili 





100,000,000 strokes. Even 
an enhanced numeric 
keypad. 
ere's also a buffered 

printer port. And, of course, 
with the 
TeleVideo 925 command 
set, the most popular and 
widely emulated ASCII 
command set in the world. 

If you'd like more infor- 
mation just get in touch with 
the nearest TeleVideo 
regional office listed below, 
and we'll give you the 
name of your nearest 
distributor. 

The TeleVideo 905. What 
a difference $10 makes. 


% TeleVideo’ 


Seitle for more. 


TeleVideo Systems, Inc., 1170 Morse Avenue, Sunnyvale, CA 94088-3568, (408) 745-7760, Regional Offices: Northwest (408) 745-7760, 
Southwest 14) 476-0244, South Central (214) 550-1060, Southeast (404) 447-1231, Midwest (312) 397-5400, East (516) 496-4777, 
Northeast (617) 890-3282. AMSTERDAM: 31.2503.35444, PARIS: 33.1.4687.34.40, LONDON: 44.9905.6464. 
©1986 TeleVideo Systems, Inc. WYSE is a trademark of Wyse Technology. WordStar is a registered trademark of MicroPro International Corporation. 
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Mac, PBX tied 
under joint 
development 


A 19.2K bit/sec. connection between 
Apple Computer, Inc.’s Macintosh and 
Northern Telecom, Inc.’s Meridian SL1 pri- 
vate branch exchange (PBX) was recently 
announced by the two companies. The link 
is the first fruit of a product development 
alliance initiated last January. 

In order to accomplish the link, a user 
must have, in addition to an SL1 PBX anda 
Macintosh computer, cabling, software, 
and an Asynchronous Interface Line Card 
(AILC), which Northern Telecom sells for 
$1,324, to support data devices. 

The physical connection consists of sev- 
eral different cable types that connect a 
Macintosh to an RS-232 port or to an RJ-11 
connection. The cables are priced at $30 
each. 

Intalk, a communications program for 
the Macintosh from Palantir Software, Inc. 
of Houston, has been certified by Northern 
Telecom to work with the system. 

Intalk, priced at $145, can operate up to 
32 soft keys identifying data services. The 
keys are displayed on the Macintosh 
screen and can be selected by clicking the 
‘mouse. 

According to a Northern Telecom 
spokesman, a major benefit of the link is 
its ability to connect the Macintosh to oth- 
er manufacturers’ computer equipment. 
Customers can use Northern Telecom’s 
computer-to-PBX interface to communi- 
cate with Digital Equipment Corp. mini- 
computers through the PBX. Used in com- 
bination with the AILC and 
Hewlett-Packard Co.’s Advanced Terminal 
Processor, the link will allow Macintosh 
computers to communicate with HP com- 
puters. 

In addition, Macintosh users can com- 
municate with IBM computers through 
Northern Telecom’s protocol converter, 
which provides System/36, 38 and 3270 
terminal emulation through dial-up access 
to shared ports. 

A Northern Telecom spokesman said a 
connection with the Apple IIGS may be es- 
tablished in the future and that an Apple- 
talk connection is also expected. 





Data base interface unveiled 


BBJ Computers adds DEC 
DBMS link to generator 


BBJ Computers International of San 
Francisco has announced a relational data 
base interface to its Today self-contained 
application generator. The interface is 
said to allow applications written with To- 


_day to be built on top of Digital Equipment 


Corp.’s RDB/VMS relational data base sys- 
tem. 

Today suports fourth-generation forms 
creation and management, report writing 
and data access to RDB/VMS as well as the 
automatic generation of RDB/VMS rela- 
tional tables directly from the Today ac- 
tive data dictionary. Also supported is op- 
tional lower level direct access to RDB/ 
VMS data through the system’s native al- 
gebraic language. 

According to the vendor, Today is a 
fourth-generation language that can insu- 
late developers and end users from the 
host operating system. It includes capabili- 
ties for multiversion application tailoring, 
interactive end-user training, structured 
documentation preparation and a full set 
of administrative security functions for 
managing the application maintenance 
and enhancement process. 


Today’s product architecture is said to 
be access method and data base manage- 
ment system independent, so Today can 
function as a visually oriented front end in 
conjunction with native operating system 
access methods. It already runs in conjunc- 
tion with Hewlett-Packard Co.’s Image and 
the Britton Lee, Inc. Data Base Machine. 

Today’s access method and DBMS inde- 
pendence allow applications to be moved 
between operating systems and DBMS/ac- 
cess method environments. It offers devel- 
opers a common set of system building 
tools while at the same time giving them 
the ability to choose the data base or host 
file management system most appropriate 
for a given set of site requirements, the 
vendor said. 

Today maintains its own active data 
dictionary. When used with relational sys- 
tems, it provides facilities for autogenerat- 
ing the DBMS commands required to create 
the data base tables that will actually hold 
the application data and that correspond 
to Today’s own data dictionary elements, 
according to the vendor. 

In a DEC VAX/VMS environment, To- 
day is priced from $6,000 on a Microvax to 
$50,000 on a VAX/8600. Runtime versions 
range from $1,200 on the Microvax to 
$17,500 on the VAX/8600, the vendor 
said. 





Decision support software system said 
to ease combination of discrete data 


Thorn EMI Computer Software, Inc. of 
Chelmsford, Mass., has announced the lat- 
est version of FCS for IBM mainframes 
running VM/CMS and MVS/TSO. 

FCS is a decision support software sys- 
tem. The new release is said to incorporate 
single-source data concepts, allowing data 
held in a variety of data bases, files, mod- 
els or systems to be combined in a single 
model without transfer or duplication. 

According to a company spokesman, 
other added features include automatic or 
user-controlled windows for option selec- 
tion and viewing as well as color support, 
offered throughout the product, and three- 


dimensional graphics capabilities. Access 
to data in external sources, to be used 
within any FCS model or application, and 
screen-driven report generation are both 
now possible, the spokesman said. 

FCS reportedly uses business English 
syntax and can be command or menu driv- 
en. Basic modeling features include more 
than 180 precoded functions, user-defined 
functions, a report writer, three-dimen- 
sional color graphics, what-if analysis, 
Monte Carlo simulation and statistical 
analysis and integrated consolidation . 

Pricing for FCS starts at $60,000, the 
vendor said. 
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printf ("Hello », WOT 1d\n"); 





Meet the Industry’s 
New Standard for 
Mainframe C Compilers 





SAS Institute Inc. announces a 

i version of the Lattice® C 
compiler—-your key to truly portable 
applications. 
With our compiler, you can develop C 
programs on IBM 370 machines, in- 
terface easily with non-C programs 
and software packages, and protect 


your programming investment across 
operating environments. Virtually 
every new computer supports C, and 
portable programs created with the 
mainframe compiler under OS or 
CMS will run on any other machine 
with a C compiler. 


The mainframe compiler uses stan- 
dard IBM linkage conventions. Assem- 
bler programs, MAIN routines in 
other high-level languages, and 
packages such as IBM’s ISPF and 


GDDM can be invoked directly from C. 


And you can use C, instead of 
assembler, to develop small 

and fast subroutines called from 
other languages. 


We designed the compiler listing and 
cross-reference to make programs 


easy to follow and errors easy to find. 


An extensive library offers functions 
from Kernighan and Ritchie and the 
Lattice PC C compiler. The run-time 
library produces explicit numbered 


error messages and a traceback of ac- 
“tive function calls if an error occurs. 


For all the facts—including details on 
economical annual licensing com- 
plete with free technical support and 
enhancements—call your Software 
Sales Representative today. 

SAS is a registered trademark of SAS Institute Inc 
Lattice is a registered trademark of Lattice, Inc 


Copyright © 1986 by SAS Institute Inc. Printed in 
the USA 


SAS Institute Inc. 
Box 8000, SAS Circle 
Cary, NC 27511-8000 
® (919) 467-8000 Telex 802505 
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Systems software 


Synergy Health Systems, 
Inc. has announced Basic 
Claims Processing System 
(BCPS), an on-line health 
claims processing software 
system. 

BCPS is said to automate 
the payment and verification 
of claims while gathering 
data for benefits analysis. 

It permits each user to 
control the specific payment 
that is to be allowed on each 
claim. BCPS can compile a se- 
ries of management reports 
and can provide a real-time 
data base on employee and 
provider demographics, de- 
pendents, current and prior 
benefits, pricing and claims 
and financial history. 

BCPS runs on the Hewlett- 
Packard Co. 3000 computer. 
The standard system costs 
$57,000. The advanced sys- 
tem, which includes the 
source code and can be cus- 
tomized to meet a specific re- 
quirement, costs from 
$150,000. 

Synergy, Suite 201, 16775 
Addison Road, Dallas, Texas 
75248. 











Goal Systems Interna- 
tional, Inc. has announced 
Alert/XP, a data set security 
product for IBM mainframe 
installations using the DOS/ 
VSE Version 1 and VSE/SP 
Version 2 operating systems. 

Alert/XP is said to provide 
security for data sets, librar- 
ies and job submission. It se- 
cures the resources accessi- 
ble to normal batch jobs and 
the level of access permitted 
to those jobs. It also provides 
for controlled access to 
VSAM data sets, non-VSAM 
data sets residing on direct- 
access devices and tape data 
sets. 

Alert/XP is priced at 
$9,100 for a permanent li- 
cense or $228 per month for a 
three-year renewable license. 

Goal Systems, 5455 N. 
High St., Columbus, Ohio 
43214. 


Harris Corp. has an- 
nounced that its ADA com- 
piler has been validated by 
the U.S. Department of De- 
fense and is available as part 
of the Harris Ada Program- 
ming Support Environment 
(HAPSE). 

The HAPSE system is for 
the large-scale development 
of application, real-time and 
system software. In addition 
to the Ada compiler, HAPSE 
includes an integrated con- 
figuration control and con- 
figuration management sys- 
tem, a symbolic debugger 
with windowing features, 
program library management 
utilities and the run-time 
system. 

The HAPSE compiler also 


includes an on-line Help fa- 
cility and error recovery 
techniques. 

The HAPSE system is 
priced at $50,000. 

Harris, 2102 W. Cypress 
Creek Road, Fort Lauderdale, 
Fia. 33309. 


Iris Software has an- 
nounced Dgen/36, an on-line 
documentation generator for 
IBM System/36 RPG II pro- 
grams. 


Dgen/36 is said to analyze 
RPG program statements and 
create documentation that is 
inserted as commented 
source directly into the RPG 
program or stored as a sepa- 
rate library member. 

The five documentation 
types available are lists, 
cross-reference lists, indent- 
ed subroutine lists, indicator 
usage and screen images. 

Dgen costs $295. 

Iris Software, P.O. Box 
4594, Suite 219, 119 Broad- 
way, Chico, Calif. 95927. 


SAS Institute, Inc. has 
ported its SAS System Ver- 
sion 5 to the Prime Comput- 
er, Inc. Prime 50 series run- 
ning the Primos operating 
system. 

According to the vendor, 
SAS System Version 5 pro- 
vides Prime users with the 
ability to integrate data ma- 
nipulation and analysis with 
graphics, applications devel- 
opment, spreadsheets, opera- 
tions research and financial 
modeling and planning as 
well as with interactive ma- 


trix programming. 

New features to the soft- 
ware include five additional 
macro functions and the abil- 
ity to select the most effi- 
cient sort of data, either by 
the SAS System or by the 
host. 

First-year corporate _li- 
cense fees range from $1,500 
to $8,000 for base SAS soft- 
ware. Application module 
prices range from $750 to 
$6,000 each. 

SAS Institute, Box 8000, 
SAS Circle, Cary, N.C. 27511. 
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Dyl-Audit, Sterling Soft- 
ware Dylakor Division’s 
EDP auditing system, has 
been enhanced to include a 
two-up letter-writing capa- 
bility. 

Release 4.8 of the product 
is also said to enable users to 
generate reports and com- 
bined letters of up to a 260- 
char. width. 

Additionally, an exit facil- 
ity has been added to the sys- 
tem that allows users to ac- 
cess the letter line prior to 
printing or to direct the letter 


line to another device, the 
vendor said. 

Dyl-Audit operates in ei- 
ther a free- or fixed-form lan- 
guage with the vendor’s Dyl- 
280 II file and information 
handling system and with 
the report writer utility soft- 
ware systems Dyl-280 and 
Dyl-260. 

Release 4.8 of Dyl-Audit 
costs $21,800. 

Sterling Software, Dyla- 
kor Division, 17418 Chats- 
worth St., Granada Hills, 
Calif. 91344. 





Applications packages 


Primavera Systems, Inc. 
has announced Version 1.7 
of its Primavision plotter 
graphics software package. 

Primavision is said to gen- 
erate presentation-quality, 
time-scaled bar charts and 
network logic diagrams. 

Features of Version 1.7 in- 
clude an alternative place- 
ment algorithm for network 
logic diagrams; the ability to 
prepare summary bar charts 
on the basis of any activity 





code or combination of up to 
five different activity codes; 
and the ability to plot the 
original target plan as a bar 
chart on which triangles de- 
note the currently scheduled 
finish date or actual finish 
date for each activity. 

Primavision costs $1,500. 

It runs on the Digital 
Equipment Corp. VAX or un- 
der Microsoft Corp. MS-DOS 
or IBM PC-DOS. 

Primavera Systems, Suite 
925, Two Bala Plaza, Bala 
Cynwyd, Pa. 19004. 





OR YOU COULD SPEND 


FIFTY BUCKS TO TEST DRIVE 
THE ONE WHICH 


IS TEN TIMES FASTER. 


Introducing PROGRESS. An advanced 4GL DBMS 


that’s well worth a closer look. 


PROGRESS isn't just a 4GL added on to a ; 
DBMS, or the other way around. Its the first prod- : 


uct to ful 


integrate both in one sophisticated 


system. The first multi-user 4GL DBMS designed 
from the ground up expressly for buildi 
modifying, and customizing transaction- 
applications ten times faster than any other 


product of its kind. 
FASTEST 


FROM START TO FINISH. 


Created by Data Language Corporation, 
PROGRESS is unique because it requires far 


less code, yet still allows complete control, from 


start to finish. 


Have to try it to be convinced? For $50, 
we'll send you the PROGRESS Test Drive. Its a 
full-function version of PROGRESS limited only 
by database size, and it includes a working 
PROGRESS application. And if itS not faster than 
any other DBMS you've ever tried, we'll refund 


money. 

The PROGRESS Test Drive comes with an 
easy to read instructional booklet that will show you 
how easy it is to get transaction-based a 
up and running quickly, virtually eliminating schedule 
slips, budget overruns and dissatisfied 

And while youre trying the PROGRESS Test 
Drive, please feel free to call our technical support staff. 
You find our people are as good as our 


your 


product. 


plications 


users. 


With PROGRESS, you can quickly prototype an applica- 
tion, sar appa ta precast th eats com- 
an application t Sai r 
CRASH PROOF FOR SAFER DEVELOPMENT AND USE. 
Now jou wart have to wor aboutlosg a our dea du 
per rele cmitonhe ry PROGRESS automatically 
pin fle oe transactions, for complete data integrity. 
XENIX, ULTRIX AND MS-DOS. 


ACROSS UNIX, 
PROGRESS PROGRESS aprlicatione have the flexibility to run unchanged 
on multiple operating systems, and on a broad array of hard- 
ware configurations* It has a line-for-line transfer of source, so 
you can build an application on your PC and port it to your 
Unix-based machines and vice versa. And we guarantee that 
it will run. 


AUTOMATIC FEATURES OF PROGRESS 
* Automatic Database Recovery 
+ Automatic Error Handling 
+ Automatic Data Validation 
+ Automatic Portability Across ane Xenix, a and MS-DOS 
* Automatic Compilation for Hig) h Performanc 
+ Automatic Index Selection fort High-Speed Relational Joins 
+ Automatic Record-Locking Control 
+ Automatic Formatting of Screens/Reports 
+ Automatic Syntax-Checking Editor 
%* PROGRESS is available for the ¢ IBM PC, XT, AT, rob 
R Tower © Motorola 630C 


-# Fortune DEC VAX (Uitrix) © NCI 
‘© Pyramid 90XX * and more. Call for a detailed list. 


receive your copy, call 1-800-FAST 4GL. In Mass. call 
1617-663! — = in the coupon. 
PROGRE 


The DBMS that gives “ “fast” a whole new meaning. 


fore ce et aoe ab ne a If its not as fast as you say it is, 
| understand that | am entitled to a ful 
refund anytime within 30 days of crit 


CALL 1-800-FAST 4GL 
in MASS., CALL 617-663-5000 

Telex: 509965 

Name 

Title 

Company. 

Address 

City 

















Country. 





Telex: 





Computer. 





Operating System: 





Enclosed is my: Check (© Visa O MasterCard 
0D Ship COD ($5 extra) 


Card Number. Exp. 





MasterCard Interbank Number. 




















PROGRESS is a registered trademark of Data Language Corporation, developers of = 
for bss any Tadao cgay GAs fae 


“yee TS niyo Uy 


Corporation, Unmtot ATS MS DOS and 
tel ences and ULTRIX of Digital Equipment Corporation. 


Signature 
LANGUAGE 
CORPORATION 


47 Manning Rd., Billerica, MA 01821 





National Information 
Systems, Inc. has announced 
Vuecost, a cost module for 
its Vue project management 
system. 

Vuecost is said to allow 
project budget planning and 
cost tracking. 

Features include the abili- 
ty to set up account codes in 
three different ways and to 
provide full resource rate ta- 
bles that feed the scheduling 
portion of Vue to automati- 
cally calculate costs incurred 
by resources on individual 
activities. 

Vuecost also provides 
password-protected access to 
cost data. 

Some reports provided are 
budget vs. plan, _perfor- 
mance, earned value, profit- 
ability, breakdown and cu- 
mulative cost graph, the 
vendor said. 

Vue project management 
is priced from $995 to 
$37,000. The Vuecost module 
costs from $1,795 to $14,000. 

National Information Sys- 
tems, 20370 Town Center 
Lane, Cupertino, Calif. 
95014. 


Rem Associates has an- 
nounced Release 5 of the 
Remdoc automated docu- 
mentation package, designed 
especially for IBM System/36 
Cobol users. 

Added features include 
simulated printer layouts 
from Cobol source code. 

Cobol users will be able to 
include source and procedure 
narratives via a full-screen 
editor as part of the Remdoc 
Runbook facility, according 
to the vendor. 

Other features include re- 
ports showing file usage, sys- 
tem flowcharts and field 
glossaries as well as menu 
and screen layouts. 

Remdoc is_ priced at 
$1,250. 

REM Associates, P.O. Box 
527, Village Station, New 
York, N.Y. 10014. 





Languages 


Lattice, Inc. has an- 
nounced the Lattice VAX to 
MS-DOS C Cross Compiler, 
Version 3.1 for Digital 
Equipment Corp.’s VAX/730 
systems running VMS, Unix 
and University of California 
at Berkeley Unix Version 4.2. 

The cross-compiler allows 
users to take advantage of 
the larger system’s speed and 
multiuser capabilities to cre- 
ate applications for most Mi- 

rosoft Corp. MS-DOS per- 
onal computers. 

Version 3.1 includes ex- 
panded MS-DOS libraries, 
case sensitivity with exter- 
nal symbols, enhanced capa- 
bilities for generating debug- 
ging information and added 
features to the LC command. 

The Lattice VAX to MS- 
DOS C Cross Compiler Ver- 
sion’ 3.1 including linker 
costs $5,000. 

Lattice, P.O. Box 3072, 
Glen Ellyn, Ill. 60138. 
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Hewlett-Packard Co. has an- 
nounced the HP C/XL C language 
compiler for its HP 3000 900 business 
computers. 

The C compiler is said to be com- 
patible with the portable C-compiler 
standard from AT&T and with the 
proposed ANSI C compiler standard. 
It is also compatibie with C compilers 
now available for HP 3000 systems. 

The compiler carries full symbolic 
debug and optimizer support and 
gives access to all features of the HP 
3000 multiprogramming executive 
operating system. 

The HP C/XL compiler is priced at 
$7,000. 

Hewlett-Packard, 1820 Embarca- 
dero Road, Palo Alto, Calif. 94303. 


Hewlett-Packard Co. has an- 


nounced an enhanced logic program- 
ming language called HP Prolog for 
use with its HP 9000 Model 320 tech- 
nical workstation. 

According to the vendor, users of 
the Model 320 workstation will be 
able to alternate between the Prolog 
and Common LISP languages and in- 
termix code. They will also have ac- 
cess to other programming lan- 
guages, such as C, Pascal and 
Fortran. 

HP Prolog is an enhanced version 
of Prolog. It supports Edinburgh C- 
Prolog syntax, allowing the importa- 
tion of existing Prolog code. 

As a stand-alone system, HP Pro- 
log costs $4,050. A Prolog develop- 
ment system will be added to the 
Model 320 AI development worksta- 
tions for a price increment of $4,000. 

Hewlett-Packard, 1820 Embarca- 
dero Road, Palo Alto, Calif. 94303. 
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With some mainframe spread- 
sheets, it can be difficult if not im- 
possible to get across to Lotus 
1-2-3 and back, but with ESS 

it’s easy. 

ESS speaks the language. It reads 
the actual Lotus worksheet files 
(.WKS) to insure accuracy and 
complete transfer of data. It has a 
similar command structure for 
effortless learning. And it success- 
fully bridges the gap to other 
micro spreadsheets as well. 
That’s more than other mainframe 
spreadsheets can say. 

What is more, ESS offers “‘3-D’’ 
spreadsheets of unlimited size and 
cost savings. 


New: ESS now for CICS and 
ADR/ROSCOE. 


Call Trax Softworks, Inc. today. 
(213) 475-8729 


in use at hundreds of companies world- 
wide, ESS runs on IBM and compatible 
VM/CMS, CICS (DOS & OS), ADR/ 
ROSCOE. Now with 

face. Coming soon.. Wax 
Word Processing. 

Bivd., Los Angeles, CA 90064 

Trademark acknowledgement: Lotus Develop- 
ness Machines (IBM), Integrated Software 
Systems Corp. (TELL-A-GRAF), Applied Data 


mainframes under MVS/TSO, MVS/XA, 
TELL-A-GRAF inter- 

Trax Softworks, Inc., 10801 National 
ment Corp. (Lotus 1-2-3), international Busi- _ 
Research (ADR/ROSCOE) 





Utilities 


Structured Technology Corp. has 
announced Super Search, an inquiry- 
generator system for Tom Speed-I- 
based applications on the Wang Lab- 
oratories, Inc. 2200 and compatible 
personal computers via Niakwa’s Ba- 
sic 2C. 

Super Search provides the ability 
to develop and maintain specialized 
inquiry screens and indices for any 
Speed-I file within the system. Fea- 
tures include a generalized inquiry 
driver, the ability to search files al- 
phabetically based on one character 
and the ability to paint a display im- 
age for each inquiry. 

Super Search costs $1,295. 

Structured Technology, 2340 
Whitney Ave., Hamden, Conn. 06518. 





Template, the software division 
of Megatek Corp., has announced the 
Blox/Template User Interface Man- 
agement System for the Digital 
Equipment Corp. VAX computer run- 
ning VMS. 

Blox/Template is said to provide 
tools for use in developing parts of 
engineering and scientific graphics 
applications without the need to 
write code. It is said to be device-in- 
dependent. It consists of Picturedit, a 
generalized graphics editor; Table- 
gen, an interactive screen editor; 
Helpgen, for automatic generation of 
on-line Help files; an Interaction Han- 
dler that creates the linkage between 
the user interface and the applica- 
tion subroutines; and Template, a 
two- or three-dimensional graphics 
subroutine system. 

Blox/Template 
$13,000. 

Template, 9645 Scranton Road, 
San Diego, Calif. 92121. 


is priced from 


Intermetrics, Inc. has announced 
the Batch Scheduler System, a Unix- 
based utility for sequencing back- 
ground jobs. 

The software features job submis- 
sion, queue and job display and mail 
notification upon job completion. 
Multiple execution streams, deferreu, 
delayed and express job scheduling, 
CPU time-limited express jobs, job 
scheduling by user identification and 
project teams are all user-configura- 
ble. 

Batch is said to run on Sun Micro- 
systems, Inc.’s Sun-2s, Sun-3s and 
any Digital Equipment Corp. VAX 
running Unix 4.2 or 4.3. 


Batch is licensed for $1,000. 
Intermetrics, Inc., 733 Concord 
Ave., Cambridge, Mass. 02138. 


Flavors Technology, Inc. has an- 
nounced its VAX/Symbolies Bus- 
Link, designed to tie together Digital 
Equipment Corp. VAX computers 
and the Symbolics, Inc. 3600 family 
of artificial intelligence computers. 

Bus-Link couples to the VAX Uni- 
bus or Microvax Q-bus under VMS 
and to the Symbolics L-bus, allowing 
part of the VAX/Microvax memory 
to share data with the Symbolics 
computer and to appear as a trans- 
parent expansion of the Symbolics 
memory. Bus-Link consists of a board 
for each of the processors, two 50-ft 
shielded cables for 32-bit data trans- 
fer and software for diagnostics and 
debugging. 

The VAX/Symbolics Bus-Link is 
priced at $18,000. 

Flavors Technology, 10 Northern 
Bivd., Amherst, N.H. 03031. 


Realia, Imc. has announced 
Screenio, a panel definition and 
screen management facility for Re- 
alia Cobol. 

Screenio is a subrouting that man- 
ages the display screen and keyboard 
to allow users to perform formatted 
screen I/O on IBM Personal Comput- 
ers and compatibles. The Screenio 
package includes a panel editor facil- 
ity for creating screen images and the 
Screenio subroutine, which is called 
to display screens. 

Screenio is priced at $400. 

Realia, 10 S. Riverside Plaza, Chi- 
cago, Ill. 60606. 


Logical Devices, Inc. has an- 
nounced Computer Automated Sili- 
con Translator (CAST), a logic com- 
piler for configuring progammable 
logic devices to designers’ logic cir- 
cuit equivalent. 

Features include the ability to do 
design verification by simulating the 
input parameters and recording the 
output results. 

CAST uses a proprietary logic re- 
duction/minimization algorithm, the 
vendor said. 

Two methods of design entry in- 
cluded are truth table-state table en- 
try and Boolean logic/state equation 
entry. 

The CAST basic package is priced 
at $495. 

The optional simulation costs 
$150. Device library updates cost 
from $50 to $100. 

Logical Devices, 1321 N.W. 65th 
Place, Fort Lauderdale, Fla. 33309. 


Bakken and Associates has an- 
nounced Bakenman, a translator 
package that converts IBM System/ 
34 or System/36 RPG II to main- 
frame-compatible Cobol. 

The translator reads in RPG II and- 
produces ANSI Cobol for IBM OS/ 
MVS-type systems, according to the 
vendor. 

The on-line programs are translat- 
ed to be IBM CICS command level 
programs. 

The basic translator costs $12,900 
for a lifetime license. 

Bakken and Associates, 2666 Ce- 
dar Creek Road, Jackson, Wis. 53037. 


Outlook Software, Inc. has an- 
nounced the Outlook Report Writer 
for the IBM System/38. 

According to the vendor, the Out- 
look Report Writer is an assembler- 
based product that provides access to 
the System/38 data base. 

Information from up to 15 files can 
be accessed at once. 

The information can then be ma- 
nipulated and output in the form of 
reports, on-line displays, graphs and 
file interfaces, according to the ven- 
dor. 

Features include use of up to 100 
fields, full election criteria when ac- 
cessing file information and job 
streaming. 

The Outlook Report Writer costs 
$5,500. 

Outlook Software, Suite 117, 1 
Woodfield Lake, Schaumburg, II. 
60195. 





UNITRONIX 
distributes 
DIGITAL 
computers 


As a member of Digital Equip- 
ment Corporation’s network of 
independent computer distribu- 
tors, Unitronix can define your 
needs and help you choose the 
right Digital computer system 
for your company. Best of all, 
Unitronix provides fast delivery 
of.your Digital computer from 
our multi-million dollar inventory. 


Powerful systems using these 
CPUs .. . tailored to your needs 


@ Micro 11 

@ PDP-11/23+ 
@ PDP-11/24 
@ PDP-11/44 


@ MICROVAX | 
@ VAX 11/725 
@ VAX 11/730 
@ VAX 11/750 





@ PDP-11/73 @ VAX 11/782 


COMPLETE DATA SYSTEMS 
with Unitronix-developed 
standard, customized and 

custom applications software 


CALL TODAY 


EASE 





RENTA NF 


(201) 231-940 


@ UNITRONIX 


CORPORATION 








Now you can282 OF 


paint your entire’ IMS 
application system. 


APPLICATION PRODUCTIVITY 
SYSTEMS FOR DB2, IMS AND 
CICS DEVELOPMENT CENTERS 





Here’s a family of integrated productivity tools 
that won't paint you into a corner. 

APS, the leader in providing productivity 
savings to DB2, IMS and CICS users, features 
an exciting painter technology. Painters for 
applications, screens, reports, data structures, 
data bases and programs. Painters to provide 
productivity for 100% of the tasks in your 
application backlog. 

Paint entire application systems, including 
entities and their relationships. Gain an 
application-oriented focal point for developing 
complete systems. Paint prototypes. Demon- 
strate application systems to end users—from 
simple screen sequences to full working 
prototypes that include program logic and 
data mapping. 

And now—paint DB2 data bases. Automat- 
ically generate DB2 entity definitions. 

And that’s only the beginning. 

Extend prototypes into full production 
systems. Automatically generate stand-alone 
native source code that completely unhooks 
from the development environment. Receive 





comprehensive system documentation as a 
by-product of the development process. Easily 
maintain systems at the painter level. That’s 
productivity plus. 

Application Productivity Systems from SAGE 
SOFTWARE, INC. State-of-the-art in getting 
the job done faster and minimizing costs. 

To learn more about the integrated family of 
APS products, call us toll-free at 800-638-8703 
or just send in the coupon below. 


Tell me what these companies have learned about APS. 

O Timing is important. Please tell me about FAST TRACK. 

CD Have an APS representative call me to schedule a 
presentation. 

0 Send a schedule of upcoming APS Seminars. 

O Send me information about the APS family of products. 

















Date 





Mail to Marketing Services, SAGE SOFTWARE, INC. 
3200 Monroe St., Rockville, MD 20852 


BW SAGE SOFTWARE, INC. 


3200 Monroe Street « Rockville, MD 20852 © 301/230-3200 * 800-638-8703 


APS supports batch and online requirements for DB2, IMS DB/DC, CICS, DL/I, VSAM, IDMS, and DATACOM DB production environments. 
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ware said to allow for devel- 
opment of man-machine on- 
line interfaces to IBM CICS 
programs. 

Panorama provides for 
menu generation, security at 
every level and Help function 
generation, according to the 
vendor. 

Panorama allows applica- 
tion menu views and access 
to be developed at either the 
mainframe or personal com- 
puter level and migrates 


without changes to the main- 
frame or PC, according to the 
vendor. 

Panorama runs under 
DOS/VSE and CICS operating 
systems. 

It is priced at $24,000 per 
copy, which includes the PC 
interface, according to- the 
vendor. 

The software also runs un- 
der MVS/CICS for $36,000 
per copy. 

Traeger & Associates, P.O. 
Box 18199, Garden City, Ga. 
31418. 


MIS Training Institute, 
Inc. has announced Expert 
Auditor-CICS, designed to 
run on an IBM Personal Com- 
puter or compatible. 

The software is an artifi- 
cial intelligence system said 
to help users review CICS in 
areas such as system pro- 
gramming, data base integri- 
ty, environmental security, 
CICS statistics and tables, 
application controls and data 
access controls. 

The system provides a 
step-by-step audit plan and 


analyzes the results, accord- 
ing to the vendor. 

Expert Auditor-CICS is 
priced at $1,195 for a single 
copy. 

The annual maintenance 
fee is $300. 

MIS Training Institute, 4 
Brewster Road, Framingham, 
Mass. 01701. 


Data base 
management systems 


Relational Technology, 
Inc. has announced Ingres 











The Preventive Medicine that Reduces 
System Outages by 90%. 


STABILIZE/CICS 


Detects and Repairs Most CICS System Abends Instantly 


The Best Medicine 
Cures the Problem 
Before It Occurs 
STABILIZE/CICS is the 
“preventive medicine” 
MIS/DP installations 
have been waiting for. 
STABILIZE diagnoses 
critical CICS systems 
problems and then auto- 
matically supplies real- 
time corrections. Now 
you can get a powerful 
mainframe software pro- 
duct that will reduce 
your systems outages by 
90 percent! 


Keep Your System Up and Running 
STABILIZE combines two powerful 
systems working in unison. The System 
Repair Component automatically re- 
pairs corrupt system components, while 
the Diagnostic Component provides 
on-line diagnostic information. 


When problemis occur, the Repair com- 


IBM" 


ponent immediately goes into action. 
Functionality is restored within sec- 
onds, preventing typical 30-minute out- 
ages. At the same time, the diagnostic 
component displays the cause of the 
problem, helping your staff to prevent 
future occurrences of the same error. 

The results—STABILIZE delivers enor- 
mous productivity improvements for the 
people who use your CICS systems. 


Key Benefits of STABILIZE: 
®@ Continuous operation for critical 
business functions 
Safe, simultaneous protection for 
multiple CICS regions 
No impact on systems response 
Reduced risk of repeated problems 
Increased CICS programmer pro- 
ductivity 
Quick and easy installation 
Automatic diagnosis of error condi- 
tions 
FREE 30-DAY TRIAL OFFER! 
Get the prescription your CICS installa- 
tion needs to increase system avail- 
ability. Call us now toll-free fora FREE 
30-DAY TRIAL, or for more information 
on our products, our courses, and our 
free product seminars. 


VA 

On-Line 

Software 
International, 

Inc. 

Two Executive Drive, Fort Lee, NJ 07024 
1-800-526-0272 
Orin New Jersey call 201-592-0009. 


IBM is a registered trademark of International Business Machines. 


Software Authorities 





for the UTS-3270 environ- 
ment, which allows Ingres 
users to run applications on 
IBM 3270 block-mode termi- 


nals. 

Ingres is a distributed SQL 
relational data base system, 
and UTS is the Amdahl Corp. 
Unix operating system for 
IBM and compatible main- 
frames. 

Ingres for UTS-3270 is 
available as an option to the 
basic Ingres UTS product. 

It adds the feature of IBM 
3270 bisynchronous terminal 
support, according to the 
vendor. 

Ingres for UTS-3270 is 
priced from $8,000 on the 
IBM 4331 to $28,000 on the 
IBM 3090. 

The base price for Ingres 
on UTS ranges from $30,000 
to $140,000. 

Relational Technology, 
1080 Marina Village Pkwy., 
Alameda, Calif. 94501. 


Software House has an- 
nounced Version 6 of its Sys- 
tem 1032 data base manage- 
ment system for Digital 
Equipment Corp. VAX sys- 
tems. 

According to a company 
spokesman, Version 6 allows 
users to customize the com- 
mand language and adds fea- 
tures for designing screen 
forms. 

The system also includes 
an interface to SAS Institute, 
Inc.’s SAS statistical package 
and supports bulk updates. 

System 1032 licenses are 
priced from $8,000 for a Mi- 
crovax I. 

Software House, 
Massachusetts Ave., 
bridge, Mass. 02138. 


1000 
Cam- 


Sun Microsystems, Inc. 
has introduced Sunsimplify 
and enhanced its Sununify 
relational data base system. 

Sunsimplify is a set of 
front-end interfaces for Sun- 
unify. on Sun’s_ technical 
workstations. 

The system features a 
graphical, window-based 
tool for creating and display- 
ing data relationships and a 
window-based display and 
update tool. 

It also offers local and re- 
mote access to the relational 
query language, report gen- 
erator and menu capabilities 
of Sununify. 

Sunsimplify also provides 
a programmer’s interface to 
the underlying data base sys- 
tem, the vendor said. 

Sununify can now store 
large amounts of text, the 
vendor stated, such as full 
documents and images and 
diagrams. 

Sununify, including all the 
capabilities of Sunsimplify, 
costs $3,195. 

Sunsimplify lone is 
priced at $1,200 per worksta- 
tion. 

Sun Microsystems, 2550 
Garcia Ave., Mountain View, 
Calif. 94043. 
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Services 


The Productivity Group, 
Inc. has announced its Pro- 
ject Development Method- 
ology (PDM) for systems de- 
velopment. 

PDM is said to define the 
roles and responsibilities of 
all interdepartment and in- 
tradepartment groups that 
are involved with the project 
team. 

It is checklist- and exam- 
ple-oriented. 

According to the vendor, it 
provides the information 
processing professional with 
the framework for integrat- 
ing the project within a range 
of general business issues 
and automation options. 

PDM is a 300-page docu- 
ment supported by training 
materials. 

It is priced at $495. 

The Productivity Group, 
Suite 32 S., 305 W. 98th St., 
New York, N.Y. 10025. 


Systems 


Electronic Form Systems 
has announced the Form- 
coder Workstation, an IBM 
Personal Computer AT-based 
form-creation workstation. 











The workstation is said to . 


provide the capability to cre- 
ate government and business 
forms, as well as convert ex- 
isting preprinted forms into 
electronic forms. 

The Formcoder Worksta- 
tion employs a graphics tab- 
let and stylus. 

Users can merge variable 
data generated by software 
packages such as Lotus De- 
velopment Corp.’s 1-2-3 with 
electronically stored forms to 
produce as many as 20 com- 
pleted business forms per 
minute. 

The Formcoder includes 
an 8%- by 11-in. Formviewer 
2 monitor with a graphics 
display unit, adapter card, 
software and business forms 
font package, graphics tablet 
and stylus, IBM Personal Edi- 
tor and a Formviewer 2 Dis- 
play System. 

Formcoder is priced at 
$7,750, not including the AT. 

Electronic Form Systems, 
2395 Midway Road, Carroll- 
ton, Texas 75006. 


Megatek Corp. has intro- 
duced the 911 Graphics En- 
gine, a personal computer- 

" interactive, 
three-dimensional graphics 
display system. 

The 911 provides the 
hardware necessary for ob- 
ject design and creation, mo- 
tion control and real-time 
previewing of shaded ob- 
jects. The graphics display 
system includes a frame 
buffer that is composed of 
two 24-bit, 512K- by 512K- 


by 512K-byte buffer and 16 
24-bit look-up tables. 

It also includes a software 
library, written in C lan- 
guage, that provides data 
base manipulation, window 
management, real-time inter- 
action, multiple light sources 
and object editing. 

Features include 22-bit 
floating-point, hidden-sur- 
face processing; hardware 
anti-aliasing and a hierarchi- 
cal display list memory. 

The 911 Graphics Engine 


Megatek, 9645 Scranton 
Road, San Diego, Calif. 
92121. 


Datachecker Systems, 
Inc. has announced its Series 
900 Store Computer. 

The Series 900 is said to be 
compatible with the IBM Per- 
sonal Computer AT. 

It provides a switch-selec- 
table 6- and 8-MHz CPU. Op- 
tions include 640K bytes of 


40M-byte internal hard disk 
drive and an installed paral- 
lel port. 

There is also a 60M-byte 
internal streaming tape back- 
up, 2,400 bit/sec. modems 
and 80- and 132-col. printers 
available as well. 

The Series 900 mono- 
chrome system is priced at 
$5,895 and the color system 
costs $6,395. 

Datachecker Systems, P.O. 
Box 48090, 2900 Semicon- 
ductor Drive, Santa Clara, 


byte buffers, an 8-bit, 512K- 


is priced from $24,900. 


random-access memory, a 


Calif. 95052. 
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Everybody's Copying Our 
Micro-to-Mainframe Link 
FREE-LINK 
With Unlimited Site Licensing 


As Many Copies as 

You Need 

For the first time, you 

can make as many copies 

of our FREE-LINK micro 

software as your organ- 

ization needs. It’s no 

longer necessary to pay 

for each individual copy 

or to ask your vendor to 

authorize additional co- 

pies. We've already taken 

care of that for you. A 

renewable yearly license 

for our mainframe soft- 

ware lets you link as many users to the 
mainframe as you want, at no additional 
cost. We’ve even included free main- 
tenance as well as continuous software 
updates. 

The Leader in Link Software from 
the Beginning 

FREE-LINK is the most talked about 
micro-to-mainframe link in the indus- 
try. Since its introduction, over 600 
users have found FREE-LINK easy to 
use and adaptable to their specific 


IBM‘ 


needs. FREE-LINK has created a new 
generation of link users—people who 
were looking for an inexpensive, no 
risk way of addressing their organi- 
zations’ micro-to-mainframe link needs. 


Powerful, Practical Software 

FREE-LINK is powerful, practical soft- 
ware. Now users can take full advantage 
of their PCs by accessing mainframe 
data quickly and in a format that’s 
ready to use. With a single keystroke, 
FREE-LINK users can download and 


reformat mainframe VSAM files for 

insertion into popular PC software like 

Lotus® 1-2-3™ and dBASE II®/III™ 

FREE-LINK’s menus and help facilities 

make this link incredibly easy to use. 

Best of all, FREE-LINK installs in just 

hours. 

On-Line Software—A Name that 

Means Expertise 

On-Line Software wants to share its 

expertise as a software developer, edu- 

cator, and consultant with you. Ask 
about our free seminars in major cities 

nationwide. We’ve even written a book- 

let, Micro-to-Mainframe Links—Separ- 

ating State of the Art from State of 
Confusion. For your free copy, call Ms. 

Bernie Burke toll-free at (800) 526-0272. 

Everybody’s copying our micro-to-main- 
frame link, and you should too! 

Call us now for more information on 

our products, courses, seminars, and 
our free booklet. 


V4 

On-Line 

Software 

International, 

Inc. 

Two Executive Drive, Fort Lee, NJ 07024 


1-800-526-0272 


Or in New Jersey call 201-592-0009. 


IBM is a registered trademark of International Business Machines. 
dBASE I1/IIl are trademarks of Ashton-Tate. Lotus 1-2-3 is a registered 
trademark of Lotus Development Corp. 


Software Authorities 
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Televideo Systems, Inc. has an- 
nounced the Telecat-286, an IBM 
Personal Computer workalike sys- 
tem. 

The system includes a tilt-and- 
swivel 14-in. monochrome monitor, 
20M-byte hard disk, 1.2M-byte flop- 
py drive, 512K bytes of random-ac- 
cess memory (RAM), a serial and a 
parallel port and a clock/calendar. 

It operates at 6 MHz or 8 MHz, sup- 
ports both text and graphics and fea- 
tures 32K bytes of video RAM, the 
vendor said. 

The system comes with keyboard 
and five I/O expansion slots and sup- 
ports Microsoft Corp. MS-DOS Re- 
lease 3.1. 

The Telecat-286 costs $2,995, ac- 
cording to the vendor. 

Televideo Systems, P.O. Box 3568, 
1170 Morse Ave., Sunnyvale, Calif. 
94088. 


Zax Corp. has introduced the Box- 
Er, a Microsoft Corp. MS-DOS based 
host computer designed to pilot the 
Zax ICD-series emulators. 

The IBM Personal Computer AT- 


Zax Corp.’s Box-Er 


compatible system is said to control 
Zax ICD-series emulators and devel- 
opment software in the microproces- 
sor development system environ- 
ment. : 

The Box-Er allows the user to per- 


form initial software development 


using compilers, assemblers, linkers, 
librarians and debuggers available 
from Zax. Once generated, applica- 
tions may be downloaded to Zax emu- 
lators for real-time testing. 

The Box-Er may also be used for 
menu-driven control of the Zax EZ- 
198 Programmer. 

The Box-Er comes with a key- 
board, a color monitor, two 5%-in. 
dual-speed disk drives and one 20M- 
byte fixed drive. 

The unit, including MS-DOS soft- 
ware, costs $5,995. 

Zax, 2572 White Road, Irvine, 
Calif. 92714. 





Our text 


and retriev 
serve text the 


serves 


management 
systems 
way DBMS 


To refined. 
Imagine. A text management system with the 
ability to research, retrieve, process, manage and 
publish text as quickly and efficiently as your DBMS 
handles fixed data. 


you inquiry 

applications tools, i i 

(and much, much more), plus automated 
assembly and photocomposition of documents. Now 
you can serve up contracts, correspondence, legal 
documents, reports, records, regulations — anything 
with words, any way you like. 

Full TextDBMS is the next logical step in 
complete mastery of information. That's why Data 
Retrieval, a national leader in text processing, 
retrieval, and type composition service and software, 
is the first to offer capability this comprehensive. 

Call Data Retrieval. Let’s discuss a TextDBMS for 


your special 


ial blend of information. 


Let's talk. Call 414-355-5900. 


a 


—= 
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DataRetrieval 
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Videotelecom Corp. has _intro- 
duced the Visionplus video telecon- 
ferencing system for use with an IBM 
Personal Computer or compatible. 

Visionplus is said to incorporate 
full-motion video, graphics, data and 
voice. It offers the exchange of full- 
motion color images between local or 
remote stations. 

Intrastate facilities up to 30 miles 
apart connect the desktop devices via 
fiber cable. Intersite hookups require 
a coder/decoder. 

A typical workstation is priced at 
$5,900. A system of 10 Visionplus 
workstations, including an interface 
board, is priced at $69,000. 

Videotelecom, 11002-B Metric 
Blvd., Austin, Texas 78758. 


Kamerman Labs, Inc. has intro- 
duced its Wait-Less XT fixed-disk 
computer system. 

The system uses Intel Corp. 8086-1 
16-bit technology to achieve 10-MHz 
performance. 

It includes 768K bytes of random- 
access memory, a 20M-byte fixed 
disk, floppy drive, IBM Personal 
Computer AT-style keyboard and an 
1/0 card with clock, serial and paral- 
lel ports and floppy controller. 

The Wait-Less XT is priced at 
$1,099. 

Kamerman Labs, 7861 S.W. Cirrus 
Drive, Beaverton, Ore. 97005. 


Quantex Corp. has announced the 
QX-7 IBM Personal Computer AT- 
compatible image-processing and 
analysis system. 

The QX-7 includes a Quantex-de- 
signed plug-in coprocessor board on 
the PC AT. 

It provides the interface between 
the personal computer and the Versa- 
bus chassis containing Quantex’s im- 
age-processing hardware. 

Features include the ability to 
automatically control the best RS-170 
signal in and digitize, average, back- 
ground-subtract and edge-enhance 
concurrently in real time. 

The system includes the analog 
boards, processor/memory/control 
boards, Versabus chassis, Motorola, 
Inc. 68020 coprocessor board, IBM 
PC AT, monitor, special keyboard, 
mouse and software. 

Prices range from $30,000 to 
$50,000. 

Quantex, 252 N. Wolfe Road, Sun- 
nyvale, Calif. 94086. 





Software applications 
packages 


Software, Inc. has introduced 
High Screen, a screen generator for 
the IBM Personal Computer XT, PC 
AT or compatibles. 

High Screen is said to handle vari- 
ables in any language and to be able 
to test their characteristics in one 
line of program. 

In addition, it does not generate 
source code. High Screen allows users 
to open windows, display and man- 
age pull-down menus and manage on- 
line Help. 

The product also allows users to 
control variable input such as testing 
the variable type, format and range. 
It automatically takes care of color, 
cursor positioning and a Help mes- 
sage, the vendor said. 

High Screen consists of a screen 
generator and a resident driver. 

High Screen is priced at $199, ac- 
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cording to the vendor. 
Software, Suite 222, 500 Sutter St., 
San Francisco, Calif. 94102. 


Software Technologies has intro- 
duced Mastership, a purchase order 
and accounts receivables program. 

The software is said to provide or- 
derly processing of incoming pur- 
chase orders and tracking of work in 
process. 

It helps schedule jobs, consolidate 
purchases and prevent overship- 
ments. 

The product generates packing 
and delivery slips, mailing labels, in- 
voices, credit memos, statements and 
management reports. 

Mastership runs on an IBM Person- 
al Computer XT or PC AT or compati- 
bles with 348K bytes of random-ac- 
cess memory and Microsoft Corp. 
MS-DOS or IBM PC-DOS Version 2.0 
or higher. ° 


The package is priced at $895, ac- 


cording to the vendor. 

Software Technologies, P.O. Box 
110, 51 Lowell Road, Salem, N.H. 
03079. . 


Goldstein Software, Inc. has an- 
nounced Goldspread, an integrated 
spreadsheet program. 

Goldspread is said to combine 
spreadsheet analysis, data base man- 
agement and graphics capabilities. It 
allows users to construct and test fi- 
nancial models, predict numeric 
trends, perform mathematical calcu- 
lations and present information in 
charts and graphics form. 

Goldspread also maintains file and 
command compatibility with Lotus 
Development Corp.’s 1-2-3 spread- 
sheet program. 

Goldspread runs on IBM Personal 
Computer XTs, PC ATs or compati- 
bles. 

The product is priced at $59.95, 
according to the vendor. 

Goldstein Software, 12520 Pros- 
perity Drive, Silver Spring, Md. 
20904. 


Accel Inc. has in- 
troduced Tango PCB, software for 
designing multilayer printed-circuit 
boards on an IBM Personal Comput- 
er, PC XT, PC AT or compatibles. 

Tango PCB is said to display all 
printed-circuit board layers simulta- 
neously on the viewing screen. It al- 
lows printed-circuit board design to 
go from concept to camera-ready 
artwork, the vendor claimed. It will 
design printed-circuit boards as large 
as 32 in. by 19 in. Features include 
five zoom levels, nine grid sizes, 
eight-layer capability and text and 
component overlay. 

The software comes with a library 
of common components and supports 
16 colors in the enhanced graphics 
adapter 640- by 350-pixel mode and 
four colors in the color graphics 
adapter 320- by 200-pixel mode. 

Tango PCB is priced at $495. 

Accel Technolgoies, 7358 Trade 
St., San Diego, Calif. $2121. 


Abracadata Ltd. has released the 
IBM Personal Computer version of 
Everybody’s Planner. 

Everybody’s Planner includes 
project management and flow-chart- 


ing. Users can create project plans 
and depict process flows. Plans and 
flow charts can be saved on disk and 
printed. Plans may be up to nine 
years long, and a schedule may use 
up to 2,300 tasks and 9,200 re- 
sources, limited by available memo- 


The software features eight re- 
ports, including graphics and text. 
Other features include 20 standard 
flow-chart shapes, editing features, 
pull-down menus and Help. 

Everybody’s Planner costs $99.95. 

Abracadata, P.O. Box 2352, Eu- 
gene, Ore. 97402. 


Concentric Data Systems, Inc. 
has announced R&R, a relational re- 
port writer for Ashton-Tate’s Dbase. 

R&R is said to allow reports to be 


prototyped during system design and 
then to be incorporated directly into 
production software. R&R can relate 
and report from up to 10 files at once. 

Features include free-form layout 
of text and fields; calculated fields 
with more than 60 predefined func- 
tions; eight soft levels; plain English 
query and AND/OR connectors; Lo- 
tus Development Corp. 1-2-3-like 
commands and pull-down menus; and 
a runtime program for printing R&R 
reports from within Dbase programs. 

R&R is priced at $99. 

Concentric Data Systems, P.O. Box 
4063, 18 Lyman St., Westboro, Mass. 
01581. 


* 
The Santa Cruz Operation, Inc. 


has introduced the SCO Profession- 
al, a Lotus Development Corp. 1-2-3 


workalike for Unix and Microsoft 
Corp. Xenix systems. 

SCO Professional allows use of 
DOS-based Lotus 1-2-3 files within 
the multiuser, multitasking SCO 
Xenix System V environment. Exist- 
ing 1-2-3 files and floppy disks can be 
read directly by SCO Professional. 

Features include a spreadsheet 
size of 8,192 rows by 256 col., 356 
query fields, menu access to Unix 
system utilities and programmable 
command execution via macros. 

SCO Professional is priced at $995. 

The Santa Cruz Operation, P.O. 
Box 1900, 500 Chestnut St., Santa 
Cruz, Calif. 95061. 


a 
Walker Richer & Quinn, Inc. has 


announced Reflection 7 and Reflec- 
Continued on page 124 








When you need the 
perfect mix of IBM 
equipment to suit your 
needs and budget, ask 
Unilease. 


Whatever configuration: 
you need, nomatterhow ~? 
unique, we can help you put 
it together—new or second- 
user, state of the art or work- 


and lessors in the U.S. and 
around the world. 

Unilease. We lease and re- 
market IBM computing power— 
with flexibility, innovation and 
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tion 7 Plus color graphics 
terminal emulation software. 
The program is said to em- 
ulate Hewlett-Packard Co.’s 
2627 color graphics terminal. 
It requires an IBM Personal 
Computer or compatible and 
enhanced color graphics 
adapter with 256K bytes of 
random-access memory and 
an enhanced color monitor. It 
also emulates HP’s 2392, Dig- 
ital Equipment Corp.’s 
VT220 and the Tektronix, 
Inc. 4010 monochrome 
graphics terminals. 
Reflection 7 also features 
a built-in hard-disk backup 
capability. 
Reflection 7 costs $499. 
Walker Richer & Quinn, 
2825 Eastlake Ave. E., Seat- 
tle, Wash. 98102. 


ZSoft Corp. has _intro- 
duced PC Paintbrush+, a 
drawing and painting pro- 
gram said to feature support 
for image scanners as well as 
laser printers and video dis- 
play monitors. 

Features include the abili- 
ty to cut, paste, shrink, grow, 
rotate, flip, draw with thin 
or thick lines, draw boxes 
and rounded boxes, circles, 
ellipses, curves, spray paint 
and undo. Each feature 
works in black-and-white or 
color. 

For scanners, there are 
pull-down menus to control 
the contrast, brightness, 
scanning resolution and gray 
scale emulation on_ the 
screen. 

PC Paintbrush+ is priced 
at $149. 

ZSoft, Suite A-495, 1950 
Spectrum Circle, Marietta, 
Ga. 30067. 


Text Sciences Corp. has 
announced Infobank, a text 
search and retrieval program 
for the legal profession. 

Infobank is said to browse 
and search ASCII files using 
up to 16 search words. Users 
can specify the common 
Boolean operators along with 
wild card, proximity, case 
and punctuation rules. 

Infobank features an inte- 
grated file manager and an 
integrated text reporting fa- 
cility. 

The program runs on IBM 
Personal Computers and 
compatibles. It is priced at 
$995 per copy. 

Text Sciences, 5340 San 
Fernando Road, Glendale, 
Calif. 91203. 


Microbar Development 
Corp. has announced Shops- 
can, its personal computer- 
based shop floor data collec- 
tion software package. 

Shopscan supports Inter- 
mec Corp.’s Crossbar Data 
Collection Network. It can be 
either a stand-alone system 
or a combination front-end 
processor and data communi- 


cations system. 

Shopscan includes five ap- 
plication modules and the 
Bar Code Supervisor. Appli- 
cation modules include work- 
in-process tracking, labor 
collection, inventory issues 
and receipt, time and atten- 
dance and quality assurance. 

The Bar Code Supervisor 
costs $4,000. The applica- 
tions cost $2,000 each, the 
vendor said. 

Microbar Development, 
Suite 218, 12501 Bel-Red 
Road, Bellevue, Wash. 98005. 
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Cyma/McGraw-Hill has 
announced its Cyma Profes- 
sional Accounting Series 
software for use on IBM Per- 
sonal Computers. 

The software is said to al- 
low the user to define data 
file formats to store desired 
information. Many reports 
are definable, and all screen 
messages, prompts and re- 
port headings can be edited 
or changed. 

The multiuser module al- 
lows up to 99 concurrent us- 
ers with full record-level 


locking in all data entry and 
reporting routines. Other 
features include file mainte- 
nance utilities and file con- 
densing utilities. 

The series consists of Gen- 
eral Ledger for $795, Ac- 
counts Receivable for $695, 
Accounts Payable for $695, 
Payroll for $695, Inventory 
with Order Processing and 
Sales Analysis for $995 and 
the multiuser module for 
$695. 

Cyma-McGraw/Hill, P.O. 
Box 4122, Mesa, Ariz. 85201. 
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Data Translation, Inc. 
has introduced the Snapshot 
Storage Scope data acquisi- 
tion software package. 

The software is said to al- 
low an IBM Personal Comput- 
er to collect data converted 
from analog to digital by the 
vendor’s DT2801 series of 
data acquisition boards and 
display the information on 
its monitor in a form equiva- 
lent to an oscilloscope. 

The menu-driven package 
can collect and display data 
from up to four input chan- 
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nels and store the collected 
data for further analysis. 
Snapshot Storage Scope 
costs $495. 
Data Translation, 100 
Locke Drive, Marlboro, Mass. 
01752. 


PSS, Inc. has announced 
Cold Caller, a personal com- 
puter software product for 
contacting sales prospects by 
phone. 

Cold Caller allows sales 


representatives to set up and 
manage their territories on a 
PC so that prospects can be 
regularly contacted by both 
mass mailings and by phone. 
Telephone calls are automati- 
cally dialed and customized 
scripts presented for the rep- 
resentative to use. Each call 
generates a report. 

Cold Caller runs on an IBM 
Personal Computer. It costs 
$895 including software, di- 
aling hardware, telephone 
headset and user guide. 

PSS, 165 W. Putnam Ave., 


Greenwich, Conn. 06830. 
* 


Generated Systems, Inc. 
has announced Taxfiler, said 
to enable employers to meet 
federal requirements that 
make it mandatory for orga- 
nizations with more than 500 
employees to report 1986 
wage data to the federal gov- 
ernment on magnetic media. 

Taxfiler is said to meet 
1986’s federal wage report- 
ing requirements by produc- 


ing such data on 5%-in. mi- 
crocomputer diskettes. 

Data may be input to Tax- 
filer either through the use 
of menu-driven input screens 
or through the use of its 
mechanized import capabili- 
ty. 

Taxfiler also enables the 
user to print W2 forms and 
produce audit reports. It runs 
on any IBM-compatible mi- 
crocomputer. 

Taxfiler is priced at $250, 
according to the vendor. 

Generated Systems, Suite 





XEROX 


Now, desktop publishing 
software of such genius, 
e 9 

a‘Leonardo to use it. 

Until now, if you were in the IBM PC world and wanted 
to join the desktop publishing revolution, the software was 
hard to use, expensive, and often rewarded you with docu- 
ments that were technically correct, yet visually disappointing. 

Enter Xerox genius for creating perfect documents and a 
new generation of desktop publishing software—Xerox 
Ventura Publisher. It combines the best of current page- 
oriented systems with the best of document-oriented systems 
to make desktop publishing easy as well as productive. 

The special genius of Xerox Ventura Publisher is 

“stylesheets” —20 built-in formats that arrange text and graph- 
ics automatically. Choose a stylesheet (or create your own), 
combine your text and graphics, and Xerox Ventura Publisher 
goes to work at the amazing rate of 20,000 characters per 
second, formatting as many as 64 100-page chapters. Most 
other programs format a page at a time, just like the cut-and- 
paste process you're escaping. ae 

It's easy. You manipulate text and graphics with a mouse. 
What you see is what you get when you print. (Buy a new 
Xerox full-page display, and you won't have to scroll to see your 
Siaaradaiagieks Wee achatesenqnes 1 snd balers yoo 
can say “Leonardo da Vinci; the entire document reformats. 
Tables of contents, indexing and numbering of pages, sections, 
tables, captions and figures are automatic. 

Unlike most other programs, Xerox Ventura Publisher runs 
ona standard IBM PC XT/AT or compatible—AT power is 
not required. Text can be created on, and 
converted from, most major word process- Big ‘Yarox 
ing programs. Graphics can be imported 
from many graphics and paint programs— 
even scanned images are easily incorporated. It supports dot 
matrix, color ink jet and laser printers as well as PostScript 
printers and typesetters. 

What price genius? The money you'll save by producing 
your very first 16-page booklet instead of sending it out will 
probably cover the cost of your very own Xerox Ventura 
Publisher software. 


Sr teod ConenmaaagN 


| 
| 
| + An arplnge | 
office or 1-800-TEAM-XRX, ext. 143B 
| 
| 
| 
| 





| NAME 





| COMPANY 








IM nd PXTAT a ane TERNATIONAL BUSINESS WICHINES CORPORATION 
POSTSCRIPT® is a trademark of | 





103, 104 E. Roosevelt Road, 
Wheaton, Ill. 60187. 


McDonnell-Nabi Systems, 
Inc. has introduced its Type- 
Accountant integrated ac- 
counting system. 

The system is said to give 
typesetters complete job 
tracking, payroll and ac- 
counting functions. 

It includes specialized fea- 
tures for typesetters of all 
sizes, including an integrated 
electronic time clock for pay- 
roll, job tracking and report- 
ing, departmental break- 
down of data and customized 
invoicing and statement gen- 
eration. 

The system is available in 
single-user and multiuser 
configurations. It is priced 
from $2,000. 

McDonnell-Nabi Systems, 
Suite 3, 991 Commercial St., 
Palo Alto, Calif. 94303. 


Cpaids, Inc. has _ an- 
nounced an Internal Revenue 
Service electronic filing op- 
tion for its Master Tax and 
Standard Tax programs. 

The IRS filing option 
works in conjunction with 
the federal tax programs to 
transmit tax return data 
from the tax preparer’s mi- 
crocomputer to IRS comput- 
ers using communications 
software and modems. 

The Cpaids IRS electronic 
filing option is priced at 
$200, according to the ven- 
dor. 

Cpaids, 1061 Fraternity 
Circle, Kent, Ohio 44240. 





Software languages 


Taneco Systems, Inc. has 
announced TSCOB, a Level 2 
Cobol compiler for the IBM 
Personal Computer and com- 
patibles. 

TSCOB is said to cover all 
modules: nucleus, table han- 
dling, sequential I/O, relative 
1/0, indexed I/O, sort-merge, 
segmentation, communica- 
tion, library, interprogram 
communciation, report writ- 
ing, symbolic debugging and 
screen handling. 

TSCOB is available for use 
under IBM PC-DOS and Mi- 
crosoft Corp. MS-DOS envi- 
ronments. 

It is priced at $145, which 
includes an indexed file man- 
agement system, according to 
the vendor. 

Taneco Systems, Suite K, 
17461 Irvine Blvd., Tustin, 
Calif. 92680. 





Apple Computer, Inc. has 
announced an enhanced ver- 
sion of its interpreted pro- 
gramming language, Macin- 
tosh Pascal 2.1. 

Macintosh Pascal Version 
2.1 features instant feed- 
back, interactive debugging 
tools and multiple windows. 
It also includes the ability to 

Continued on page 126 
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write programs as large as 
2,000 lines, a runtime shell 
for developing stand-alone 
applications and no copy pro- 
tection. 

Macintosh Pascal is said to 
allow users to observe and 
make changes to variables, 
expressions and graphics as 
the program runs. 

It also allows users to in- 
dent program statements 
automatically, highlight key 
words and send output from 
Macintosh Pascal 2.1 to ei- 
ther text or printer files, ac- 
cording to the vendor. 

Macintosh Pascal 2.1 costs 
$125. 

Apple Computer, 20525 
Mariani Ave., Cupertino, 
Calif. 95014. 





Software utilities 


M/H Group has an- 
nounced VSCOM, software 
said to allow IBM Personal 
Computers and compatibles 
and Wang Laboratories, Inc. 
personal computers to act as 
Wang VS terminals using 
standard asynchronous com- 
munications. 

VSCOM is said to emulate 
a Wang 2110 asynchronous 
terminal connected to a 
Wang VS asynchronous de- 
vice controller. 

The product also allows 
bidirectional document and 
file conversion and transfer 
over the same asynchronous 
line. 

VSCOM is priced at $395, 
including PC terminal emula- 
tion and document and file 
transfer software. 

The Wang VS Transfer 
utility costs $495 per VS. 

The PC Terminal Emula- 
tion costs $195, according to 
the vendor. 

M/H Group, 222 W. Ad- 
ams, Chicago, Ill. 60606. 





Intercontinental Micro- 
systems has announced At- 
‘ tach, software said to enable 
Borland International, Inc.’s 
Turbodos users to utilize any 
processor to attach their pro- 
cessors to any other proces- 
sor on the same network. 

Attach is said to be able to 
work between any two Tur- 
bodos processors indepen- 
dently of the master/slave 
assignment. 

It excludes multiple slaves 
from attaching themselves to 
the master processor. 

The product also is said to 
allow collection of console 
outputs into a file, so unat- 
tended execution of proce- 
dures and delayed file re- 
views for verification of 
proper execution are possi- 
ble. 

Attach is priced at $150, 
the vendor said. 

Intercontinental Microsys- 
tems, 4015 Leaverton Court, 
Anaheim, Calif. 92807. 


Pajac Systems, Inc. has 
announced The Key, a soft- 


ware encryption product for 
IBM Personal Computer us- 
ers. 

The Key is said to enable 
users to encrypt and decrypt 
any file on a hard or floppy 
disk application. 

The product also allows 
transmission of encrypted 
files over communciations 
links via most binary com- 
munciations programs. 

The Key is priced at 
$89.95, according to the ven- 
dor. 

Pajac Systems, 114 Wal- 


tham St., 
02173. 


Lexington, Mass. 


Greenleaf Software has 
released Datawindows, a 
windows and data-entry li- 
brary for C language pro- 
grammers. 

Datawindows offers over- 
laid windows with screen 
management, program sim- 
plicity, transaction-oriented 
data entry and device inde- 
pendence. 


According to the vendor, 
the user can write to any 
window, whether it appears 
on the screen or not. 

Datawindows comes with 
documentation. Users may 
include portions of the object 
code in programs that they 
write with no royalty obliga- 
tions. 

Datawindows is priced at 
$225 

The source code costs 
$225, according to the ven- 
dor. 

Greenleaf Software, Suite 


101, 1411 LeMay Drive, Car- 
rollton, Texas 75007. 


Sydetech System Devel- 
opment Technologies has 
announced the C-Display 
Utilities, display manage- 
ment software for IBM and 
Texas Instruments, Inc. per-. 
sonal computers. 

The product consists of 
three modules, including C- 
Display Compiler, the De- 
moexpress Viewer and the C- 








Now PCs on your LANs can talk 
to your mainframe as easily as 
they talk to each other. 


Talk about resource sharing. 

All it takes is one PCOX 
Gateway to deliver full mainframe 
privileges to all the PCs on a LAN. 

And talk about resource saving. 
A PCOX Gateway can save you 
all kinds of modems, controllers, 
terminal emulators and line costs. 

or . Pee Gateway is a ree 

single board lugs into a si 
slot on a single PC on the LAN. 
And unlike other pes PCOX 
Gateways let every PC on the LAN 


PCOX 


e Micro-lo-! 


Mainfram 


talk to the main- 
frame, using 
software alone. 

In fact, PCs 
can talk through 
more than a single 
PCOX Gateway. 
They can automat- 
ically seek main- 
“se ort 

multiple 

PCOX Gateways 
on a LAN. Then they can carry out 
3278/79 emulation, 3270 PC emula- 
tion, send-receive file transfers, 
or even 3287 host printer emulation 
with their PC printers. 


PCOX Gateways work in all NET- 
BlOS-compatible LANs, including 
IBMs own Token Ring and PC Network; 

lus LANs from AST AT&T Novell, 

k, Ungermann-Bass and others. 
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Display Librarian. The soft- 
ware provides tools for de- 
veloping demos and graphics 
applications. 

The C-Display Compiler 
costs $125. The Demoexpress 
Viewer costs $29 and the C- 
Display Librarian, $145. 

Sydetech, Suite 17C, 43-23 
Colden St., Flushing, N.Y. 
11355. 


MLI Microsystems has 
announced Power Tools, a 


hard-disk utility designed for 
use with the IBM Personal 
Computer. 

The memory-resident 
package is said to allow users 
to access file management ca- 
pabilities from within a run- 
ning program or perform a 
disk optimization. 

Features include the abili- 
ty to copy or move files or en- 
tire subdirectories and for- 
mat or copy diskettes, the 
vendor said. 

Power Tools also give us- 
ers the ability to view, edit or 


print any file or sector and 
locate any file or string on a 
disk. 

Additional features pro- 
vide user with the ability to 
delete files and subdirector- 
ies; verify files or disks; map 
disk usage; and restore data 
erased or deleted by acci- 
dent, according to the ven- 
dor. 

Power Tools is priced at 
$50. 

MLI Microsystems, 
825, 


Box 
Framingham, Mass. 


01701. 


Bay Computer Corp. has 
introduced Bay Utility, soft- 
ware said to allow users to 
automatically track which 
software programs are being 
used on a personal computer 
within an organization. 

According to the vendor, 
every time an operator runs a 
software program on a per- 
sonal computer, the Bay Util- 
ity software will create a re- 
cord of the name of the 
software file being accessed, 
the time and date of the ac- 
cess and the duration of use 





Connections. 


PCOX/GATEWAY COAX con- 
nects directly to a 3274 cluster 
controller and supports up to five 
concurrent host sessions. In fact, 
you can even make a PCOX Gateway 
soe out of your existing IRMA™ 


PCOX/GATEWAY-16 and 


gateway itself. 


security features built into the 


OX Gateways are products 
of PCOX Technology, a modular _~ 
system of advanced micro-to- 
mainframe connections that helps 


manage PC demands for mainframe 


now for more information about 
PCOX Gateways. And ask for the 
name of your nearest CX! distributor 


800-225-PCOX 
In California, call 415-424-0700. 


of that program. 

Bay Utility also includes a 
menu-driven program that 
allows the user to combine, 
sort, summarize and organize 
the data collected and pre- 
sent the data in management 
reports. The data can also be 
exported to Ashton-Tate’s 
Dbase, Lotus Development 
Corp.’s 1-2-3 and other appli- 
cations packages. 

The Bay Utility 
$99.95. 

Bay Computer, York and 
Haverhill Streets, Andover, 
Mass. 01810. 


costs 


Articulated Systems, Inc. 
has announced Art-4, an in- 
stantaneous report and 
graphics display module for 
use in conjunction with the 
vendor’s Art-1 financial soft- 
ware. ; 

Art-4 is said to be a per- 
sonal computer system fea- 
turing instantaneous display 
of key items. It starts auto- 
matically when the personal 
computer is turned on and 
presents the most frequently 
required or important items 
to the user. It interfaces with 
Lotus Development Corp.’s 1- 
2-3 as well as other spread- 
sheet and graphics applica- 
tions. 

Art-4 is priced at $300. 

Articulated Systems, 195 
Farmington Ave., Farming- 
ton, Conn. 06032. 


PCOX/GATEWAY-64 each connect 
to a mainframe communication 
controller over modems and phone 
lines, and support up to 16 or 64 
host sessions. 

You can also put any number 
of PCOX Gateways on any size LAN, 
and control access to the main- 
frame through configuration and 


Target Software, Inc. has 
announced Voila, a desk ac- 
cessory outliner for the Ap- 
ple Computer, Inc. Macin- 
tosh. 

Voila is said to run over 
most Macintosh software. It 
features unlimited numbers 
of headlines, subheads and 
expanders. Users may indi- 
vidually edit fonts, sizes, 
styles, margins, text align- 
ment and line spacing within 
each expander window. Fea- 
tures include the ability to 
edit fonts and styles within 
individual headlines and sub- 
heads or font sizes. 

Voila is compatible with 
Apple’s Laserwriter and Ima- 
gewriter printers. It runs on 
a Macintosh 512K or Macin- 
tosh Plus. It costs $99.95. 

Target Software, 14206 
S.W. 136th St., Miami, Fla. 
33186. 


And PCOX Gateways are at the 
top of the PCOX product migration 
path. Which means all you need is 
software to turn any existing PCOX 
micro-to-mainframe link—coax or 
remote—into a PCOX Gateway. 

So find out how PCOX Technol- 

can help connect any number 


CXI, Inc., 3606 West Bayshore Road 
Palo Alto, CA 94303. Telex: 821945 
PCOX and all PCOX products are wademarks of CXI. lac. 


of micros to your mainframe. Call iRMA 





Associates. Inc. 





S&S Systems has intro- 
duced Quik/BMS, an IBM 
CICS screen development 
tool. 

Quik/BMS runs on a per- 
sonal computer and automat- 
ically generates the BMS 
macro source code for use on 
a mainframe computer. It is 
said to allow users to design 
and paint CICS screens on a 
personal computer without 
the coding of BMS macros. 
The screens can be reviewed 
and modified. 

Features include a full- 

Continued on page 128 








Continued from page 127 
screen editor and the ability 
to review screens in IBM 
3270 format. 

Users may also key data 
into the screen’s input fields 
for testing purposes and 
download existing main- 
frame BMS macro source 
code to the personal comput- 
er, according to the vendor. 

Quik/BMS is priced at 
$195. 

S&S Systems, P.O. Box 
1725, Claremore, Okla. 
74018. 
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Calcomp has introduced 
Batchplot, software said to 
allow users of Autodesk, 
Inc.’s Autocad computer-aid- 
ed design software to plot up 
to 60 drawings in a single 
batch run on a Calcomp 
1042GT or 1044GT pen plot- 
ter. 

Batchplot also supports 
the Calcomp 1070 series plot- 
ters, 5700 series mono- 
chrome and 5800 series color 
electrostatic plotting systems 
and Plotmaster plotter/print- 
er. It is a menu-driven utility, 


and the plotter can be left un- 
attended during the entire 
batch plotter, according to 
the vendor. 

Batchplot is offered as an 
option. with the Calcomp 
plotters it supports. It costs 
$200. 

Calcomp, P.O. Box 3250, 
Anaheim, Calif. 92803. 


& 
Image Processing Soft- 


ware, Inc. has announced 
Turbofonts, said to allow 


scientific symbols and for- 
eign languages to be seen on 
the screen and printed from 
within word processing soft- 
ware programs for the IBM 
Personal Computer and com- 
patibles. 

Turbofonts is memory res- 
ident. It controls the key- 
board, screen and printer and 
allows the user a choice of 
more than 30 different char- 
acter sets or complete custo- 
mization from a library of 
more than 1,000 characters. 

Turbofonts also captures 


Do you know who's 
accessing your CICS 
system? 


ALERT/CICS® allows you to avoid 
the threat of not having your CICS sys- 
tem adequately secured, by providing 
comprehensive security in an easy-to- 
use product. 

As acompletely menu-driven CICS 
security system, ALERT/CICS is 
designed for security administrators. 
There is no rules language to learn 
and no programs to write. You simply 


fill in the blanks of ALERT/CICS’s 
security screens. Displaying exactly 
what each user is permitted to access 
is also very easy. 

ALERT/CICS -is comprehensive. 
With ALERT/CICS each authorized 
user is only permitted to access the 
transactions, programs, files, and 
fields within maps that were defined 
for that user. Terminal security is also 


available at each of these access levels. 

You'll love ALERT/CICS’s modular 
design, too! You can turn on as much 
or as little security as you want. This 
makes it easy for you to ‘‘phase in”’ 
ALERT/CICS’s security. 

So if you’re uncertain about the 
security of your CICS system, call us 
today at 800-848-4640 to obtain more 
information. And start resting easy. 


a aaa ae 





Software Solutions 


Goal Systems International Inc. 
5455 North High Street 
Columbus, OH 43214-1193 
1-800-848-4640 
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graphical material and al- 
lows merging graphics with 
text during printing. 

Turbofonts is compatible 
with word processing pro- 
grams such as Microsoft 
Corp. Word, IBM Volkswriter 
and Wordperfect Corp. 
Wordperfect. 

Turbofonts costs $149. 

Image Processing Soft- 
ware, P.O. Box 5016, 4414 
Regent St., Madison, Wis. 
53705. 


Template Techniques, 
Inc. has introduced Work- 
flow Manager, a software 
template disk for performing 
project management with Lo- 
tus Development Corp.’s 1-2- 
3 


According to the vendor, 
the template is designed for 
professionals working with 
time, budget and manpower 
constraints. It allows users to 
schedule tasks, plan staff as- 
signments, estimate costs 
and track progress within 
the Lotus format. 

Additionally, the single 
software disk can be utilized 
for reporting status in tabu- 
lar or graphic form and for 
forecasting final cost and end 
date. 

Features include on-screen 
bar charting, resource and 
cost data base and Help key. 
It runs on an IBM Personal 
Computer or compatible. 

The Workflow manager 
costs $69.96. 

Template Techniques, 
Suite 102, 16747 Squyres 
Road, Spring, Texas 77379. 


Softplus, Inc. has intro- 
duced Menu Please, a menu 
management system  de- 
signed to establish a stan- 
dard menu interface for any 
application running on Wang 
Laboratories, Inc. VS _ sys- 
tems. 

Menu Please features the 
ability to modify or restrict 
menus on-line without inter- 
rupting usage; the ability to 
set usage constants and a be- 
ginning and ending proce- 
dure for menu entries; hid- 
den program function keys; 
three modes of operation; 
and the ability to define or 
restrict menu entries by 
groups of users and worksta- 
tions. 

Wang VS Cobol source 
code is provided to allow us- 
ers to customize Menu Please 
to conform to existing sys- 
tems and standards. 

Menu Please costs $295. 

Softplus, 79 President St., 
Brooklyn, N.Y. 11231. 


Pioneering Controls 
Technologies, Inc. has an- 
nounced Real Tools, a set of 
Unix product development 
tools and C function librar- 
ies. 

Real Tools includes a 
screen management system, 

Continued on page 131 
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When it comes to reachit 
communications professionals, 


rerworld leads the way.” 


Edward P. DiMingo 
Director Corporate 
Communications 
Infotron Systems 
Cherry Hill, NJ 





Infotron Systems is a manufac- 
turer of statistical and time- 
division multiplexers, network 
concentrators, intelligent 
switching systems, and network 
management systems. To Ed 
DiMingo, Director of Corporate 
Communications, it's important 
for Infotron to have high visibil- 
ity among data communica- 
tions professionals. So when In- 
fotron introduced: its newest 
product, the InfoStream™ 1500 
Tl voice and data multiplexer, 
he chose Computerworld as 
the major vehicle for getting 
the message to the right peo- 
ple — network managers, 
voice and data managers, 
and MIS/DP directors. 


BOSTON /(617) 879-0700. NEW YORK/(201) 
967-1350. CHICAGO/(312) 827-4433. 
ATLANTA/(404) 394-0758. DALLAS/(214) 
991-8366. LOS ANGELES/(7 14) 261-1230. 
SAN FRANCISCO/(415) 421-7330. 


Ed explains just how he knows 
their message is being read. “J 
put together a list of data com- 
munications buyers and influ- 
encers. And for the past two 
years, I've polled these people 
to find out what they read 
most. Computerworld always 
leads the way. In fact, in 

the most recent study, 

world came in way above the 
others at 68%, with Datamation 
at 51% and Data Communica- 
tions at 23%.” 


In fact, Ed’s own readership 
studies were reinforced by re- 
sults of a recent Starch study. 
“Our InfoStream ad ranked in 
the top 10 percentile for ‘read 
most’ among all advertise- 





ments studied in the issue. 
There’s a real need for T! infor- 
mation in the communications 
field among Computerworld’s 
readers, and our message got 
to these people.” 


Computerworld. We're helping 
more suppliers reach more 
buyers more often. We cover 
the entire computer market. 
Every week. We deliver the 
news, the analysis, and the au- 
dience. Just ask Ed DiMingo. 


Call your Computerworld rep- 
resentative for all the facts. Or 
call Ed Marecki, Vice Presi- 
dent/Sales, at (617)879-0700. 


InfoStream is a registered trademark of Infotron 
Systems Corporation. 





Crs 
OFFICEPOWER 
SYSTEMS 
WILL EAT THE LUNCH 
OF ANY COMPUTER 
OR OFFICE 
SYSTEM FROM... 


LET US SHOW YOU WHY. 
CALL 800-345-1942. 


In California, call 800-237-4552. 


OFFICEPOWER systems run fully integrated office automation on ultra-fast, UNIX-based 
superminis with the best price/performance in the industry. CCI systems incorporate industry-standard 
communications and database management options. Our technology base is built on 
years of success in large fault-tolerant database systems closely coupled to communications networks. 


ove res 
LES 
een 
OFFICEPOWER is a registered trademark of Computer Consoles, Inc. UNIX is a registered trademark of AT&T. 


IBM is a registered trademark of International Business Machines ney DECisa registered trademark of Digital Equipment Corporation. 
Wang is a registered trademark of Wang Laboratories, Inc. 
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Continued from page 128 
windowing capabilities, user- 
defined graphics and assort- 
ed utilities and library func- 
tions. 

According to the vendor, 
screens, windows, graphical 
symbols, bar graphs and text 
are defined and created by 
the user. 

Real Tools costs $99 for bi- 
nary, $299 for library source 
and $399 for complete 
source. 

It is available for AT&T’s 


Operations, Inc. Xenix, Mi- 
crosoft Corp. Xenix and IBM 
Xenix. It can be ported to 
other Unix-like systems. 

Pioneering Controls Tech- 
nologies, Suite 300, 510 Ber- 
ing Drive, Houston, Texas 
77057. 


Michael Flinder & Asso- 
ciates has announced an im- 
plementation of the Data 
Encryption Standard (DES) 


C programming language. 

The DES was developed at 
IBM for the National Bureau 
of Standards and is an out- 
growth of the Lucifer cipher, 
also developed at IBM. 

DES’ enciphers 64-bit 
blocks of data with 56-bit 
keys using a substitution- 
permutation strategy, the 
vendor said. 

This implementation is 
equipped with a turbo option 
said to increase ciphering 
throughput more than 15 
times. 


The source code is priced 
at $25. 

Once bound to a binary ap- 
plication library, Flinder’s 
DES can be redistributed 
without royalties. 

Michael Flinder & Asso- 
ciates, 169 Burnside, Tona- 
wanda, N.Y. 14150. 





Software data base 
management systems 


Abracadata Ltd. has an- 
nounced Welcome, an elec- 
tronic handbook tool for the 





Unix System V, Santa Cruz encryption algorithm in the 


Why all 
the Fuss? 


Renex Corporation 


has been 


solving equipment 
connectivity 
problems for more 
than a decade. 


In ways other companies 
haven’t even dreamed. 

Inexpensive . . . open 
ended .. . upwardly 
compatible. 

We remain in the lead— 
and we have been consis- 
tently profitable since our 
inception. We plan to stay 
that way by giving custom- 
ers what they need. 

Competitors come and 
go, and so do their products. 
With Renex you won’t get 
stuck with just a bunch of 
PC boards or boxes. You'll 
get the kind of continuing 
support you want. 

We provide a total line 
of protocol conversion prod- 
ucts to interface your ASCII 


_ equipment with IBM. All 


the way from coax or twin- 
ax connections . . . through 
a series of protocol convert- 
ers ... to Renex’s TMS-one 
asynchronous communica- 
tions controllers. 

A full range of compati- 
bility is yours for anywhere 





OPENING NEW LINES OF COMMUNICATIONS 


between one and 32 ports, 
in prices ranging from $600 
to about $13,000. 

So whatever your 
equipment needs, Renex— 
and only Renex—has the 
answer for you. The right 
answer. Renex—we’re still 
the one! 

And that’s what all the 
fuss is about. Call Renex 
today at 1-800-345-4334 
for the total solution to 
your connectivity and 
compatibility needs. 


Renex Corporation 
1513 Davis Ford Road 
Woodbridge, VA 22192 

(703) 491-3300 


Apple Computer, Inc. II se- 
ries computer. 

Welcome is a data base in- 
cluding both text and graph- 
ics. It enables users to pro- 
vide and update information 
for other users. It includes 
file types for directories, 
phone lists, mailing lists, job 
titles and functions, interre- 
lationships, organizational 
history, goals, emergency 
procedures, business plans, 
orientation safety/benefits/ 
insurance and a user-defin- 
able category. 

The graphic file types in- 
clude building, lot, parking 
lot, conference, location map, 
plan, organizational struc- 
ture, flow chart and a user- 
definable category. 

Welcome is priced at 
$79.95. 

Abracadata, P.O. Box 
2352, Eugene, Ore. 97402. 


Cosmos, Inc. has _ en- 
hanced its Revelation micro- 
computer applications devel- 
opment system with 
capabilities that allow the 
system to run in multiuser 
personal computer environ- 
ments created by use of Anex 
Technology, Inc.’s Multi-PC, 
Multi-AT and PC Annex ex- 
pansion systems. 

This is achieved via a 
bump disk that accommo- 
dates the operating require- 
ments of up to four users on a 
multiuser system. 

Revelation reportedly fea- 
tures standard data base 
management system func- 
tions as well as a program- 
ming language, compiler, text 
editor for writing source 
code and a line editor. 

The product also features 
a debugger, program format- 
ting and listing function, 
screen generator, query lan- 
guage and report generator, 
the vendor said. 

Additional functions in- 
clude a menu generator, in- 
put screen generator and in- 
terfaces to microcomputer 
local-area networks. 

Each bump disk costs 
$495. 

The single-user version of 
Revelation costs $950, ac- 
cording to the vendor. 

Cosmos, 19530 Pacific 
Highway S., Seattle, Wash. 
98188. 





Software 
enhancements 


Northwest Analytical, 
Inc. has announced Version 
4.1 of its NWA Statpak sta- 
tistics package for IBM Per- 
sonal Computers and compa- 
tibles. 

The software is said to 
provide users with presenta- 
tion-quality graphics, en- 
hanced data management ca- 
pabilities and added 
analytical functions. 

NWA Statpak sells for 
$495 per copy, according to 
the vendor. 

Northwest Analytical, 520 
N.W. Davis, Portland, Ore. 
97209. 








Deeresoft, Inc. has announced 
Magic Menu Version 2.0. 

Magic Menu is a menu system said 
to provide control of an IBM Personal 
Computer, PC XT, PC AT or compati- 
ble system. It consists of two pro- 
grams written in assembly language. 
The user builds the menu system 
with a separate menu-driven editor. 

Features include the ability to at- 
tach passwords to any entry on any 
menu screen, format choices of black 
and white or color,-foreground, back- 
ground and border colors, date and 
time display and menu character 
size. Magic Menu also has an audit 
trail option and a peripheral control 
function. 

Magic.Menu is priced at $99 for a 
single version and $500 per file serv- 
er for the network version. 

Deeresoft, P.O. Box 1360, Mel- 
bourne, Fla. 32902. 


Minuteman Software has an- 
nounced Version 2 of its GPSS/PC 
simulation environment software for 
IBM Personal Computers and compa- 
tibles. 

GSS/PC Version 2 includes anima- 
tion and five additional interactive 
graphics windows. It includes sup- 
port for a pointing device, a session 
journal, a results data base and a 
built-in analysis-of-variance com- 
mand for a first-level statistical anal- 
ysis. 

GPSS/PC is priced at $995. 

Minuteman Software, P.O. Box 
171, Stowe, Mass. 01775. 


Softest, Inc. has announced the 
Softype Desktop Publishing Soft- 
ware, Release 4.0. 

Softype is available for a range of 
computers including IBM Personal 
Computers and compatibles as well 
as systems based on Unix and Micro- 
soft Corp.’s Xenix. Release 4.0 fea- 
tures pop-up menus, landscape mode, 
complete kerning, widow and orphan 
control, control of letter spacing and 
the ability to size graphic images. 

Softype 4.0 also includes laser 
printer drivers for Hewlett-Packard 
Co.’s Laserjet and Laserjet Plus, 
Canon U.S.A., Inc.’s Al/A2, Quadram 
Corp.’s Quadlaser printers as well as 
Xerox Corp.’s 4045, Imagen and Post- 
script language printers. 

Softype transforms the formatting 
information within a standard word 
processing document into appropri- 
ate typeset output. 

Softype is priced at $1,000 for sin- 
gle-user and $1,500 for multiuser 
systems. 

Softest, 555 Goffle Road, Ridge- 
wood, N.J. 07450. 


Micro Education Corp. of Ameri- 
ca has announced Version 3.0 of An- 
drew Tobias’s Managing Your Mon- 
ey, for IBM Personal Computers and 
compatibles. 

Added capabilities include the 
ability for the user to adopt whichev- 
er tax changes are necessary; home 
banking in conjunction with Chase 
Manhattan Bank N.A., a notepad said 
to be accessible from anywhere in the 
program, a more detailed manual, in- 
creased speed, simpler handling of 
prepayments and variable charges 
for mortgage loans, the ability to 
store multiple rental property ana- 
lyses and the ability to print files in 
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Lotus Development Corp.’s 1-2-3 for- 
mat. 

Version 3.0 of Managing Your 
Money costs $199.95. 

Micro Education Corp. of America, 
285 Riverside Ave., Westport, Conn. 
06880. 


Microsoft Corp. has announced 
Version 3.0 of Project, its project 
management software for computers 
running its MS-DOS operating sys- 
tem. 

The software was designed for 
controlling and tracking schedules, 
resources and costs. Users of Version 
3.0 can transfer data to packages like 
Primavera Systems, Inc.’s Primavera 
Project Planner. 

Other added features include net- 
work support, an activity list report 





and a period demand report. 
Microsoft Project Version 3.0 is 
priced at $395. 
Microsoft Corp., Box 97017, 16011 
N.E. 36th Way, Redmond, Wash. 
98073. 






Rational Systems, Inc. has an- 
nounced Instant-C 2.0, an incremen- 
tal compiler for the C language said 
to process only the parts of a pro- 
gram that the user changes. 

' The software combines the inter- 
active environment of an interpreter 
with the execution speed of a compil- 
er, which enables programmers to 
create programs and maintain or ex- 
tend existing programs. 

It incorporates a full-screen editor, 
source level debugger, printer, object 
code linker, source code checker and 
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a run-time checker. 

Features include full 640K-byte 
capacity; support for linking Lattice, 
Inc. Versions 2.0 and 3.0 and Micro- 
soft Corp. 3.0 object code and librar- 
ies; and the ability to handle hard- 
ware interrupts in C. 

Instant-C 2.0 runs on IBM Personal 
Computers and compatibles and costs 
$495. 

Rational Systems, P.O. Box 480, 
Natick, Mass. 01760. 





Network Software Associates, 
Inc. has enhanced its Adapt SNA 
3270 IBM 3270 emulator for IBM Per- 
sonal Computers. 

The software now includes sup- 
port of multiple concurrent main- 
frame sessions as well as the ability 
to route host print files to disk. 
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‘Adapt SNA 3270 emulates an IBM 
3274 controller equipped with a 
3278/9 terminal and a 3287 printer, 
allowing PC-to-mainframe communi- 
cations in IBM Systems Network Ar- 
chitecture environments. 

It operates over leased, point-to- 
point and multidrop lines at speeds of 
up to 9.6K bit/sec. 

A software-only version costs 
$585. A hardware and software 
package carries a price tag of $830, 
which includes an Adaptcom Syn- 
chronous Data Link Control adapter 
board. 

A hardware/software package in- 
cluding a 2,400 bit/sec. modem costs 
$1,380, and a hardware/software 
package including a 4.8K bit/sec. mo- 
dem costs $1,780. 

Network Software Associates, 
22982 Mill Creek, Laguna Hills, Calif. 
92653. 
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_ Challenger Software has released 
Version 2.0 of its Mac3D two- and 
three-dimensional graphics package 
for the Apple Computer, Inc. Macin- 
tosh. 

Among the additions to the pack- 
age are lighting and shading capabili- 
ties, the ability to create custom tools 
and to switch between sets of tools 
and the ability to make any two-di- 
mensional object into a three-dimen- 
sional object. 

Other features include the ability 
to remove perspective effects, allow- 
ing the user to see flat models; the 
ability to reduce, reduce to fit and en- 
large viewing modes; and export and 
import capabilities for communica- 
tion with other graphics programs. 

Mac3D is priced at $195. Regis- 
tered users of previous versions can 
upgrade for $30. 

Challenger Software, 18350 Ked- 


zie Ave., Homewood, Ill. 60430. 
s 


Nantucket Corp. has announced 
the release of the Autumn ’86 ver- 
sion of its Clipper compiler for Ash- 
ton-Tate’s Dbase III and Dbase III 
Plus. 

Autumn ’86 is said to produce both 
single-user and networking applica- 
tions. It supports Microsoft Corp. MS- 
DOS 3.1 calls for networking func- 
tions, allowing compiled applications 
to run on networks such as IBM’s To- 
ken-Ring, Novell, Inc.’s Advanced 
Netware and 3Com Corp.’s 3+ Net- 
work Operating System. The compil- 
er also supports the Lotus/Intel/Mi- 
crosoft Expanded Memory 
Specification. 

The Clipper Autumn ’86 package 
costs $695. Registered users can up- 


date to the new version for $139. 
Nantucket, 5995 Sepulveda Blvd., 
Culver City, Calif. 90230. 


System Facilities, Inc. has an- 
nounced Version 5.01 of its XPIP in- 
tegrated system utility for Microsoft 
Corp. MS-DOS, IBM PC-DOS and No- 
vell, Inc. Netware systems. 

XPIP is said to be a DOS shell and 
disk manager. The latest version of 
XPIP includes a sort utility support- 
ing record selection and sorting on 
multiple keys, a user-definable menu 
facility for quick and easy access to 
any user applications and a 73-page 
manual. 

The price of XPIP is $29.95 plus $3 
shipping. 

System Facilities, P.O. Box 7079, 
Charlottesville, Va. 22906. 


Communications 


Advanced Digital Information 
Corp. has announced its Model 532, 
a %-in. cartridge tape subsystem de- 
signed for use with local-area net- 
works operating with Novell, Inc. 
Netware or Microsoft Corp. MS-DOS 


-3.1 MS-Net software. 


The Model 532 is said to provide a 
starting formatted tape capacity of 
67M bytes. 

It acts as the host drive to which 
three of the vendor’s modem 530 tape 
expansion subsystems can be daisy- 
chained for up to 268M bytes of on- 
line network tape storage. 

The tape emulates a disk drive and 
provides random-access file addres- 
sability. 

DOS commands work to and from 
the tape drive, the vendor said. 

The Model 532 costs $3,490. 

Advanced Digital Information, 
P.O. Box 2996, Redmond, Wash. 
98073. 


MBP Software and Systems Tech- 
nology, Inc. has announced that its 
Visual Cobol Cobol compiler is com- 
patible with Novell, Inc.’s Netware 
operating system. 

Visual Cobol is said to be a full- 
featured Cobol compiler for IBM Per- 
sonal Computers and compatibles. It 
includes a screen management sys- 
tem. Running under Netware, the 
compiler is said to create multiuser 
applications with full record-locking 
and file-locking support. 

Visual Cobol for Novell Netware 
costs $1,450. Single-user versions for 
Microsoft Corp. MS-DOS cost $1,150. 

MBP Software and Systems Tech- 
nology, Suite 260, 1131 Harbor Bay 
Pkwy., Alameda, Calif. 94501. 


Cleo Software has announced the 
Cleo 201/212 personal computer- 
compatible internal modem. 

The modem combines a 2,400 bit/ 
sec. synchronous modem with a 
1,200 bit/sec. asynchronous modem. 
It features autodial and autoanswer 
capabilities. 

The single internal interface board 
requires one expansion slot and one 


telephone line. It has an RS-423 port 
for connection to an external modem. 

With asynchronous software, the 
modem costs $1,195. With synchro- 


nous software as_ well, 
$1,795. 

Cleo Software, 1639 N. Alpine 
Road, Rockford, Ill. 61107. 


it costs 
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Data storage 


Printers /Plotters/Peripherals 





Computer Peripherals, Inc. has 
announced Drivemaster, a disk drive 
controller board for IBM Personal 
Computers, Personal Computer XTs 
and ATs. 

Drivemaster is said to operate 5%4- 
in. and 3%-in. diskette drives and 
360K-byte and 1.2M-byte media. It 
supports 48, 96 and 160 track/in. 
read/write formats. Any combina- 
tion of up to four internal or external 
drives and media are interchange- 
abie. 

The board includes a built-in buff- 
er memory and read-only memory 
software. 

Drivemaster carries a price tag of 
$249. 

Computer Peripherals, Suite 5, 
2635 Lavery Court, Newbury Park, 
Calif. 91320. - 


dot matrix printer. 
The printer offers up to 300 char./ 


C. Itoh Digital Products, Inc. has sec. printing in draft mode and 100 


announced the Prowriter C-715 Reli- 
ant, the firm’s seven-color, 24-pin 





char./sec. in letter-quality mode. 
It uses a plug-in identity card that 








C. Itoh’s Prowriter C-715 Reliant dot matrix printer 





Broadband LANs. 


Problem: Connecting remote sub- 
networks across a facility wide LAN 
requires exceptional performance 
and functionality. 


Solution: Applitek’s Ethernet/IEEE 
802.3 bridges. They filter subnetwork 
traffic and transparently pass higher 
level protocols such as TCP/IP. XNS™ 
and DECnet™ On broadband and 
fiberoptic media, Applitek bridges 
interconnect across spans up to 
thirty miles by compensating for 
loop loss delay and using the 
collision free performance 
of UniLAN™ 


Using interchannel bridges 
and frequency agile modems, 
Applitek can provide up to 600 
Mbps of switching capacity. 
With T1 bridges between distant 
sites, the Applitek network 
becomes a global, integrated 
communication system. 


Applied Technology for Communications Solutions. 


UniLAN” is a trademark of Appiitek Corporation. 
DECnet™ is a trademark of Digital Equipment Corporation 
XNS" is a trademark of Xerox Corporation 





It works like this: Each Applitek 
Ethernet/IEEE 802.3 bridge dynam- 
ically builds and maintains an address 
map of devices on its local subnet. It 
uses this address map to keep local traf- 
fic on the Ethernet/IEEE 802.3 subnet 
while filtering remote traffic onto 

the backbone network and vice versa. 
Traffic for remote sites is filtered through 
the T1 bridges across dedicated tele- 
phone, satellite or microwave links. 


Applitek’s Ethernet/IEEE 802.3 bridges 
use the Motorola 68000 processor and 
AMD bit slice microprocessor. They are 
modular in design and can use 10 Mbps 
baseband, broadband or fiberoptic 
cable as the backbone media. 


The Appilitek Ethernet IEEE/802.3 bridge 
is one of a range of terminal servers, 
gateways and high speed host-to-host 
interfaces featuring unparalleled per- 
formance and bandwidth efficiency. 
They are supported by a powerful 
Network Management System provid- 
ing system configuration and control, 
real time monitoring, security and 
extensive diagnostics. 


We want to be your communications 
vendor. For more information on how 
we are applying technology for com- 
munication solutions, write or call 
Jerry McDonald. Today. 


107 Audubon Road, Wakefield, MA 01880 
(617) 246-4500 





allows the C-715 Reliant to emulate 
printers such as the IBM Proprinter 
XL, the Epson America, Inc. LQ-1000 
and the Toshiba America, Inc. 351. 

The Reliant features a quiet mode, 
proportional printing, automatic pa- 
per loading, push-pull tractor and 
bottom feed. 

It has both Centronics Data Com- 
puter Corp. parallel and RS-232C se- 
rial interfaces, transmission speed of 
up to 19.2K bit/sec. and a standard 
32K-byte buffer. 

The C-715 Reliant is priced at 
$1295. 

C. Itoh Digital Products, Suite 220, 
19750 S. Vermont Ave., Torrance, 
Calif. 90502. 





Board-level devices 


Boca Research, Inc. has released 
Bocaram, an expanded memory 
board for the IBM Personal Comput- 
er, Personal Computer XT, PC AT 
and compatibles with CPUs operat- 
ing at speeds up to 12 MHz. 

The midsize add-on board is avail- 
able in four memory configurations 
from 10K to 2M bytes. 

Bocaram conforms to the Lotus/ 
Intel/Micrososft Expanded Memory 
Specification. It requires no switch 
settings for single-board installations 
and only a DIP switch for more than 
one board. 

Bocaram comes with installation 
software as well as ram-disk and 
print-spooler software. 

It is priced from $195 for the 10K- 
byte version to $740 for the 2M-byte 
version. 

Boca Research, 6401 Congress 
Ave., Boca Raton, Fla. 33431. 








Auxiliary equipment 


McNulty Development, Inc. has 
introduced the Unix Refkey, Unix/ 
Microsoft Corp. MS-DOS keyboard 
templates for Unix System. 

The templates are said to be based 
on AT&T’s Unix System V and MS- 
DOS. The templates feature multiple- 
layer plastic construction and sharp- 
resolution two-color format. 

The information on the template 
includes commands and their de- 
scriptions, hints and procedures and 
command cross-references for equiv- 
alent Unix and DOS commands, the 
vendor said. 

Models are available for the AT&T 
PC 6300 and AT&T PC 6300 Plus. 

Refkeys carries a price tag of $20 
each. 

McNulty Development, P.O. Box 
1167, Piscataway, N.J. 08854. 





Microsoft Corp. has announced 
Microsoft Mouse Version 6.0 with 
advanced software support and ani- 
mated graphics capabilities. 

The Mouse provides menu support 
for business applications such as Lo- 
tus Development Corp.’s 1-2-3. It also 
incorporates a graphics presentation 
software system that allows users to 
capture personal computer images, 
create graphics and assemble and 
give presentations. 

The Mouse features 200 point/in. 
resolution. The sensitivity can be 
controlled with a pop-up control pan- 
el, the vendor said. 

The Mouse is available in a serial- 
port version for $195, a bus version 
for $175 and an in-port version for 
$125. 

Microsoft, Box 97017, 16011 N.E. 
36th Way, Redmond, Wash. 98073. 
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COMMUNICATIONS 


Controllers 


Ungermann-Bass, Inc. has intro- 
duced the Network Interface unit 
Model DMF32, a network interface 
unit for connecting a personal com- 
puter or terminal to a Digital Equip- 
ment Corp. VAX system over a Net/ 
One local-area network. 

The two-board unit plugs directly 
into the backplane of a VAX system 
to provide support for up to 32 VAX 
connections running at speeds up to 
19.2K bit/sec. 

. It emulates four DEC eight-port 

DMF32 I/O controllers and can off- 
load Net/One protocol processing 
from the VAX. 

PCs running the vendor’s 3270 
Personal Connection Model II soft- 
ware can maintain up to two sessions 
with a VAX minicomputer while si- 
multaneously running PC applica- 
tions and two high-speed 3270 termi- 
nal sessions with an IBM _ host 
computer. 

The baseband NIUODMF32 model 
costs $6,495. The broadband model 
costs $7995. 

Ungermann-Bass, 3900 Freedom 
Circle, Santa Clara, Calif. 95052. 








6 

Micro Technoloy, Inc. has intro- 
duced Megqna, a communications con- 
troller said to provide a 10M-bit/sec. 
data transfer rate and the ability to 
connect Digital Equipment Corp. Q- 
bus computers to both Ethernet and 
thin-wire communication channels. 

Connection to either Ethernet or 
thin wire is done through Mesta, a 
switch-selectable interface panel. 

Other features include various pa- 
rameter and set-up features that can 
be modified, internal self-tests and a 
multiple retransmission. It provides 
packet serialization. The controller 
employs 64K words of dynamic ran- 
dom-access memory, which provides 
for increased data throughput. 

Up to two Megqnas can be housed in 
a Q-bus computer. Each Meqna sup- 
ports one Mesta. Meqna costs $1,825 
and Mesta costs $250. Purchased to- 
gether they cost $1,975. 

Micro Technology, 1620 Miraloma 
Ave., Placentia, Calif. 92670. 


Carse, Woodworth & Associates, 
International, Inc. has announced 
its SNA/X.25 Network Controller, 
said to act as a front-end processor, 
concentrator and a packet assembler 
and disassembler. 

The controller supports connec- 
tion of all IBM Systems Network Ar- 
chitecture (SNA) LU interfaces while 
providing SDLC ports for IBM sys- 
tems; CCITT X.25 connections for 
IBM systems; communications in IBM 
SNA/SDLC environments; host-to- 
host SNA communications; and con- 
nection of SDLC hosts and controllers 
to packet-switching networks. 

As a concentrator, it permits mul- 
tiple hosts to share communciations 
lines; full duplex communciations in 
SDLC environments; and off-loading 
of link-level error recovery from 
hosts. The SNA/X.25 supports up to 
40 multipoint SDLC or X.25 commu- 
nication lines at speeds up to 56K bit/ 
sec. 

The unit is priced from $30,000. 

CWA, Suite 210, 18805 Cox Ave., 
Saratoga, Calif. 95070. 


Standard Microsystems Corp. 
has introduced the Arcnet-PC210 
Short-Slot Local-Area Network Con- 
troller Board for IBM Personal Com- 
puters. 

Up to eight Arcnet-PC210s may be 
daisy-chained together over a dis- 
tance of 1,000 feet. 

The unit incorporates the vendor’s 
surface-mounted COM9026 local-area 
network controller and the 9032 Arc- 
net local-area network transceiver 
circuits to provide protocol handling. 

It features a 2K-byte, on-board 
data packet buffer and an on-board 
8K-byte programmable read-only 


memory socket is available, accord- 
ing to the vendor. 
The Arcnet-PC210 costs $595. 
Standard Microsystems, 35 Mar- 
cus Blvd., Hauppauge, N.Y. 11788. 





Voice/data communications 


Northern Telecom, Inc. has an- 
nounced the Displayphone 220, an 
enhanced data terminal with inte- 
grated telephone features. 

The Displayphone 220 is said to 
emulate Digital Equipment Corp.’s 
VT100, CT220 and VT52 models. It 
operates with the vendor’s private 





branch exchanges, Meridian Sl-1 in- 
tegrated services networks and Me- 
ridian DV-1 data voice systems. 

It offers a 9-in. tilt-and-swivel 
screen that displays in 80 or 132 col- 
umns, a serial port and a parallel 
printer port. Voice features include 
two telephone lines, a personal direc- 
tory with automatic dialing, last 
number redial, hold and mute. An op- 
tional internal autoanswer modem 
operates at 300 or 1,200 bit/sec. 

Displayphone 220 costs $895 or 
$1,095 with an internal modem. 

Northern Telecom, 200 Athens 
Way, Nashville, Tenn. 37228. 





Software Engineered for Simplicity 














controlled ... it's secure. 


technology. 


Value 
Added 
Remarketer 





Businessman’ Perspective 


It simplifies my business .. 
it gives me the information | need to run my 
business ... it's adaptable ...it does the job... 
what more could you ask? 


An Accountant$ Perspective 


It's integrated... itS simple ...it was designed by 
accountants for accountants ... it's timely and well 


.it saves Money ... 


Data Processing Perspective 


Superior quality ... superbly documented ... direct 


and easy to understand ... truly state-of-the-art 


J.D. Edwards & Company 


4949 South Syracuse Street / Suite 5500 
Denver, CO 80237 
303/ 773 3732 

































































Packages for: 


Financial 

General Accounting 
Accounts Payable 

Accounts Receivable 
Equipment and Fixed Assets 
Financial Reporting 
Planning & Budgeting 
Payroll/Personnel 


Distribution 

Order Processing 
Inventory Management 
Sales Analysis 
Purchasing 


Construction 

Job Cost Accounting 
Multi-State, Union Payroll 
Equipment Management 


General 

Computer Assisted Design 
Computer Assisted Programming 
JDE/Lotus® Interface 


New York — 201/ 348 8989 
Chicago — 312/ 571 6687 

Dallas — 214/ 458 0636 

Houston — 713/ 880 8278 

San Francisco — 415/ 571 5755 
Newport Beach — 714/ 955 0118 
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Protocol converters 


Hinckley Communica- 
tions, Inc. has added the EL- 
ENET to its Eliminator Se- 
ries product line. 

The EL-ENET is a conver- 
sion device providing Ether- 
net users with the ability to 
transmit data over twisted- 
pair wiring to a remote pe- 
ripheral. It transmits over ei- 
ther 22-gauge or 24-gauge 
wire and will transmit with- 
out degradation for 250 feet 
from the transceiver box to 
the remote device. 

EL-ENET costs $150 per 
unit. 

Hinckley Communica- 
tions, 14 Parker Road, Oster- 
ville, Mass. 02655. 





Xpoint Corp. has intro- 
duced the Xpoint 6294 multi- 
function protocol converter. 

The Xpoint 6294 is said to 
link ASCII terminals, print- 
ers and personal computers 
to multiple IBM System/34, 
36 and 38 computers, as well 
as to non-IBM minis, concur- 
rently. 

According to the vendor, 
to the minicomputer, the 
6294 looks like a 5251 Model 
12 or 5294 remote control 
unit with attached 5251-11 
terminals or 5256 printers. 
To an asynchronous host, 
terminals attached to the 
6294 look like they are at- 
tached directly to the host. 

The 6294 can be config- 
ured with six, 10 or 18 RS- 
232 ports.-Prices range from 
$3,995 to $5,995. 

Xpoint, 5600 Oakbrook 
Pkwy., Norcross, Ga. 30093. 


Software 


Communication Horizons 
has introduced Netlib, func- 
tion libraries designed to pro- 
vide record- and file-locking 
capabilities to Nantucket, 
Inc.’s Clipper Dbase III com- 
piler running on a variety of 
networks. 

Netlib is said to allow pro- 
grammers to write programs 
allowing multiple users to 
have the same files open, but 
prevents users from updat- 
ing the same records at the 
same time. Features include 
the ability to lock records 
and files; identify the logged- 
in user; and initiate or termi- 
nate network programming. 

Netlib comes with object 
files, instructions and a sam- 
ple application. Each version 
costs $99. 

Communication Horizons, 
Suite 900, 701 Seventh Ave., 
New York, N.Y. 10036. 








SCA Products and Ser- 
vices, Inc. has announced 
Gateway PC Release 2, the 
micro-to-mainframe link and 
mainframe data _ transfer 
product for IBM Personal 
Computers and compatibles. 

The release adds IBM 
3278, Forte and CXI, Inc.’s 
CXI-in-Irma compatibility 


mode to existing communica- 
tion board support for Digital 
Communications Associates, 
Inc.’s Irma. Protocol support 
for Digital Equipment Corp. 
VT100, VT53, Xmodem and 
X.PC has been added to sup- 
port for 3101. 

Gateway PC Release 2 
costs $210 to $350 per PC. 
Upgrades from earlier re- 
leases cost $50 per PC. The 
mainframe software for CMS 
and TSO costs $18,000. 

SCA, 353 Lexington Ave., 
New York, N.Y. 10016. 





Multiplexers / 
Modems 


Attachmate Corp. has un- 
veiled Attachremote 3270 
connections for IBM-compat- 
ible personal computers. 

The products are said to 
support four host sessions, 
printer emulation, IBM file 
transfer, 3270 Personal Com- 
puter API and S3G graphics 
using modem links to commu- 
nicate with IBM mainframe 
processors. 

The family consists of 





three models. FastSDLC uses 
a half-length card to connect 
to an external modem and 
supports line speeds to 19.2K 
bit/sec. It costs $645. 

Autolink-48 integrates a 
4.8K bit/sec. modem and au- 
todialer with the IBM Syn- 
chronous Data Link Control 
adapter. It costs $1,995. Both 
come with 3270 remote sta- 
tion multisession software, 
which is available separately 
for $395. 

Attachmate, 3241 118th 
S.E., Bellevue, Wash. 98005. 


Racal-Vadic, Inc. has an- 
nounced the 2400PA-SS and 
the 2400PA-SH synchronous 
SDLC- and HDLC-compatible, 
serial autodialer modems. 

The modems connect di- 
rectly to RS-232C communi- 
cations ports. The modems 
can be controlled by a short 
autodialing applications pro- 
gram that runs under the ex- 
isting communications soft- 
ware of the IBM Series/1 and 
System/36; the Digital 
Equipment Corp. VAX; the 
Hewlett-Packard Co. HP 








One of the most sign 
developments in IBM ASCII terminals 


is the one you may never use. 


iticant 





NOVEMBER 3, 1986 


COMPUTERWORLD 





NEW PRODUCTS/COMMUNICATIONS 





3000; and other minicomput- 
ers. 

The modems are priced at 
$795 each. 

Racal-Vadic, 1525 McCar- 
thy Blvd., Milpitas, Calif. 
95035. 


Fastcomm Data Corp. has 
announced the Fastcomm 
2496 modem. 

The modem is said to sup- 
port the Hayes Microcomput- 
er Products, Inc.-compatible 


speeds of 1,400, 1,200 and 
300 bit/sec., and V.29-com- 
patible speeds at 9.6K bit/ 
sec. 

The modem is available as 
a stand-alone unit with an 
RS-232 connector for main- 
frame, mini and micro appli- 
cations; as an internal half- 
card board that fits into an 
IBM Personal Computer ex- 
pansion slot; or as_ rack- 
mount cards for mainframe 
applications. 

Features include autodial 
and autoanswer capabilities 


and nonvolatile memory. 
The Fastcomm 2496 is 
priced at $999. 
Fastcomm Data, 12347-E 
Sunrise Valley Drive, Reston, 
Va. 22091. 


Scitec Corp. has an- 
nounced the Saturn 15/20 T- 
Carrier Modem. 

The modem is said to come 
equipped with all I/O connec- 
tors, extensive timing modes. 
It is said to be able to per- 


form encoding. 

According to the vendor, 
the modem converts RS-422 
V.36 signals to 1.544M bit/ 
sec. or 2.048M bit/sec. with 
the optional CCITT G.703 in- 
terface. 

The modem features inde- 
pendent, external, loop or 
station timing modes. It also 
offers front access to all con- 
trols. 

The Saturn 15/20 T-Carri- 
er Modem has a price tag of 
$1,450. 

Scitec Corp., 850 Aquid- 





Announcing an IBM first: 
the three-year ASCII 
terminal warranty. 

Here's how it works. 
Should you have a prob- 
lem with any of the three 
elements* of an IBM ASCII 
terminal purchased after 
June 15, 1986, just take the 
problem element to any 
IBM Service Ex- 
change Center or 
IBM authorized 
remarketer. 
They'll exchange 
the non-working ele- 
ment for one that 
works. So you'll be on 
your way with a mini- 
mum of downtime. 

How will you know 
which element isn’t working 
properly? Our built-in diag- 
nostics let you know quickly. 

Of course, all this may 
well be academic. For given 
the reliability that’s built 
into every IBM ASCII termi- 
nal, the three-year limited 
warranty is one feature 
you ll probably never need. 


j IBM’s unique 
plug-in emulation 


tc 


This limited warranty applies only to ASCII terminal models 3161, 3162, 3163 and 3164 purchased from IBM or an authorized IBM supplier in the U.S. and Puerto 
Rico. A 3-month limited warranty is also available. For more information on the warranty, contact your authorized IBM supplier. 


*Keyboard, display and base. 


Emulation 3161 3162 3163 3164 
ADDS SEs 
% 


Lear 


912, 


3101 


Attachment 


Introducing the 132-column 
IBM 3162. 


But our three year war- 
ranty isn't the only signifi- 
cant development in IBM 
ASCII terminals. 

There's our new full- 
function 3162. 

It features a crisp, clear, 
readable 7 x 12 character 
matrix. 

And it’s available with 
our new amber-gold 14-inch 
screen. Or our new green 
14-inch screen. Your choice. 

What’s more, not only is 
the IBM 3162 switchable 
between 132 and 80 columns, 
it shows 28 rows of data. 
Which enables it to display 
even more information. 

The 3162 comes with a 
compact, yet fully-func- 
tional, 102-key keyboard. 
Or a space-saving 84-key 
keyboard. 


But, of course, size isn’t 


everything. Read on. 


New developments 
in emulation. 


Our exclusive plug-in 
Emulation Cartridges allow 
all our ASCII terminals to 
operate in the most widely- 
used data streams. (Includ- 
ing the DEC VT 220 and 
WYSE 50+.) So that in- 
stead of changing terminals, 
you merely change cartridges. 

And, in addition to their 
changeable personalities, all 
IBM ASCII terminals share 
another trait. The ability to 
operate in their own function- 
rich native mode. 


What isn’t new. 


Our superb ergonomics, 
for one thing. And our quan- 
tity discounts, for another. 

Neither is the availabil- 
ity of financing from IBM 
Credit Corporation. Or the 
quality and support you'd 
expect from IBM. 

For more information, 
contact IBM or your market- 
ing representative. Or call 
1800 IBM-2468, Ext. CM/90 
for the IBM authorized 
supplier 
nearest 
you. 





neck Ave., Middletown, R.I. 
02840. 


Algo, Inc. has announced 
the Algo MC610, a statistical 
communications multiplexer 
said not to be restricted to 
simple point-to-point opera- 
tion. 

The MC610 is said to be 
able to have multiple com- 
posite data channels, permit- 
ting assembly of a network 
with up to 500 computers 
and terminals. Port-switch- 
ing features allow RS-232 de- 
vices to dynamically connect 
to any other local or remote 
RS-232 device. 

Concentration features 
make it possible for multiple 
terminals to communicate 
with a single local or remote 
computer port. 

The MC610, with 
ports, is priced at $1,495. 

Algo, 9198-C Red Branch 
Road, Columbia, Md. 21045. 


six 


Artel Communications 
Corp. has added optical-fiber 
capability to its Slimline 
multiplexer family. 

According to the vendor, 
the Artel Slimline multiplex- 
ers can now be configured 
with various combinations of 
coaxial, telephone wire and 
fiber-optic cable. They can 
use coaxial or fiber optics to 
multiplex up to 32 IBM 3270, 
Type A terminals over a sin- 
gle cable. They can be config- 
ured as point-to-point, multi- 
drop or star systems. 

The fiber-optic multiplex- 
ers, which allow eight to 32 
terminals to be multiplexed 
over one dual-fiber cable, are 
priced from $950 to $2,250. 

Artel Communications, 
P.O. Box 100, West Side Sta- 
tion, Worcester, Mass. 01602. 


Microcom, Inc. has an- 
nounced a line of personal 
computer card modems. 

The modems, the PC/ 
9624c, PC/2400c and the PC/ 
2400 feature the Microcom 
Networking Protocol (MNP). 

The PC/9624c is an asyn- 
chronous internal modem for 
the IBM Personal Computer, 
Personal Computer XT, PC 
AT and compatibles. It is ca- 
pable of throughput up to 
19.2K bit/sec. The PC/2400c 
is said to achieve throughput 
of 5K bit/sec. or higher over 
a 2,400 bit/sec. asynchro- 
nous link. 

The PC/2400 can provide 
throughput of up to 2,900 
bit/sec. over a 2,400-bit/sec. 
connection. All three employ 
MNP. They are single-slot, 
full-card modems and include 
standard phone line inter- 
faces. 

The PC/2400 costs $699; 
the PC/2400c costs $799; and 
the PC/9624c is priced at 
$1,749. 

Microcom, 1400 Provi- 
dence Highway, Norwood, 
Mass. 02062. 
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Local-area networks 


Fox Research, Inc. has 
announced 10-Net 3.1, the 
latest release of its local-area 
networking system. 

Written to support the ex- 
tended Microsoft Corp. MS- 
DOS 3.1 and 3.2 calls, 10-Net 
Version 3.1 is said to provide 
compatibility with the mul- 
tiuser software applications 
written for the networking 
environment. 

According to the vendor, 
the product offers expanded 





security features in menu- 
driven format. These fea- 
tures reportedly include di- 
rectory security, group 
security and unique file own- 
ership. 

Other features of 10-Net 
are said to include enhanced 
printer spooling and dynamic 
drive sharing. 

10-Net comes with an in- 
terface card, software, tap 
box, cable and manual. 

The networking system 
costs $695. 

Fox Research, 7016 Corpo- 


Inc.’s 


rate Way, 
45459. 


Dayton, Ohio 


Information Technol- 
ogies, Inc. has announced 
the Linkup Gateway Sys- 
tem, Net Bios-compatible 
gateway software options 
said to support the IBM PC 
Network, IBM’s Token-Ring 
network, Fox Research, 
10-Net and 3Com 
Corp.’s local-area networks 
(LAN). 


The gateway system op- 
tion allows the connection of 
personal computers to exist- 
ing IBM Systems Network 
Architecture (SNA) or Bina- 
ry Synchronous Control net- 
works withovt necessitating 
system changes or 3274 con- 
trollers, according to the ven- 
dor. 

Data communications is 
provided between personal 
computers attached to a LAN 
and an IBM or compatible 
host computer as multises- 
sion terminals. Up to 32 ses- 





SCIENCE “SCOPE* 


Versatile laser devices that can pinpoint targets for laser-homing weapons, cialis artillery, 





and naval gunfire are being delivered to the U.S. Marine Corps. Modular Universal Laser Equipment 
(MULE) can designate targets for all laser-guided weapons, including Laser Maverick, Hellfire, laser- 
guided bombs, and cannon-launched laser-guided projectiles. MULE is a portable tripod-mounted unit 
that consists of three modules: a laser designator/rangefinder, an instrument that finds true north, and 
a stabilized tracking tripod. The designator/rangefinder can be detached from the tripod and aimed 

by hand. The tripod displays range, azimuth, and angle of elevation of targets. MULE can combine 
azimuth, elevation, and range information into a digital message that can be sent to an automatic 


tactical fire control center. MULE is in production at Hughes Aircraft Company. 


Military commanders at separate headquarters can share up-to-the-minute information, thanks to a 





new automated message processing system for Command and Control Information Systems (CCIS). 
The system, developed by Hughes, handles a wide range of formatted and unformatted messages as 
specified in the Joint US/NATO military reporting system. It will dramatically lessen the time needed 
to update planning, intelligence, and force status information in command and control systems. The 
system can receive messages over a variety of digital links. Messages can be drawn automatically 
from complex relational databases, or be used to update information automatically. Information can 


be displayed on screens in a variety of formats, and be modified by commanders. 


A new infrared viewer combines numerical temperature readouts and thermo-electric cooling to 





spot heat leaks and other energy losses more efficiently. The device is the latest model of Probeye® 
viewers from Hughes. As all units in the line, the Model 699 viewer sees heat the way a camera sees 
light and instantly converts it to a visual image. It can be used for pinpointing heating and cooling 
leaks and other maintenance problems in industry and commerce. A continous digital display shows 
temperatures of objects in degrees Celsius or Fahrenheit. All-electric cooling eliminates the need for 
argon gas or liquid nitrogen, thereby cutting weight, making it easier to use, and removing restrictions 


by airlines and other common carriers on transporting pressurized devices. 


- Static electricity, which can damage sensitive microelectronics even in small doses, is being combatted 





on missile manufacturing lines at Hughes. The production lines in Tucson, Arizona, are being 
equipped with conductive floor tiles and new work benches that have anti-static tops. These steps 

have been completed for the air-to-surface IR Maverick, parts of anti-tank TOW, and the central circuit 
card assembly areas. In addition, all assembly, test, and inspection employees are required to wear new 
anti-static ground straps and lint-free smocks. Static electricity can cause reliability problems with 


sensitive electronics and optical components in the missiles built in Tucson. 


Support Systems in Southern California designs, develops, and manufactures some of the most 





sophisticated training simulators and a wide array of automatic and manual test systems. In addition, 
field engineering and technical support of a wide range of electronic systems keep Hughes’ systems 
operating at top efficiency worldwide. Opportunities are available for a variety of engineers qualified 
by degree or extensive work experience. They include systems engineers, radar engineers, and software 
and hardware design engineers. Please send your resume to Lowell Anderson, Professional 
Employment, Dept. $3, Hughes Aircraft Company, P.O. Box 9399, Long Beach, CA 90801-0463. 


Equal opportunity employer. U.S. citizenship required. 


For more information write to: P.O. Box 45068, Los Angeles, CA 90045-0068 





sions are available for con- 
current use. 
A full SNA LAN/Gateway, 
with hardware, costs $1,990. 
Information Technologies, 
7850 E. Evans Road, Scotts- 
dale, Ariz. 85260. 





Network services 


Atlantic Research Corp. 
has announced an on-line ap- 
plication program library for 
test equipment users called 
ARC Access. 

The service is an applica- 
tion program library service 
that connects users of Atlan- 
tic Research’s Interview line 
of test equipment to the 
source of IBM Systems Net- 
work Architecture, CCITT 
X.25, Bisync and other appli- 
cation programs available. 
Users can download pro- 
grams and documentation. 

ARC Access can be ac- 
cessed by an Atlantic Re- 
search Data Analyzer or AS- 
CII terminal device and a 
1,200 bit/sec. asynchronous 
modem. 

The service is available 
free of charge. 

Atlantic Research, 5390 
Cherokee Ave., Alexandria, 
Va. 22312. 








Test equipment 


L-Com Data Products has 
introduced its model DG-005 
RS-232 breakout box. 

The self-contained moni- 
tor and breakout box is said 
to have everything needed to 
test 1/0 conditions. Except 
for pin 1, all 24 lines can be 
switched open or closed. Any 
line can be interconnected by 
using jumper wires. 

Twelve two-color LEDs 
monitor lines 2 through 6, 8, 
15, 17, 20, 21, 22 and 25 with 
two spares. The unit is 
powered by two 9-volt bat- 
teries. 

The DG-005 is priced at 
$189.95. 

L-Com, 1755 Osgood St., 
North Andover, Mass. 01845. 








Auxiliary equipment 


B&B Electronics Manu- 
facturing Co. has announced 
the B&B RS-232C-to-RS- 
422A converter. 

The converter uses bal- 
anced differential signals to 
permit communications on 
cable lengths up to 4,000 ft 
with bit rates up to 90K bit/ 
sec. When used with multi- 
drop systems, the converter 
allows up to 10 receivers to 
be connected to a driver at 
once, according to the ven- 
dor. 

The converter is priced at 
$49.95 including a male 
DB25P connector for RS- 
232C and a female DB25S 
connector for RS-422A. An 
alternate Reversed Convert- 
er is available with a female 
DB25S connector for RS- 
232C interface and a male 
DB25P for RS-422A for 
$49.95. 

B&B Electronics, 1500P 
Boyce Memorial Drive, Otta- 
wa, Ill. 61350. 
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SYSTEMS 
& PERIPHERALS 


Turnkey Systems 


Datachecker Systems, Inc. has 
unveiled the Series 3000 point-of- 
sale (POS) systems based on a 32-bit 
microprocessor. 

The Series 3000 is said to be fully 
programmable. It is based on intelli- 
gent POS terminals and an optional 
controller. The Shared Terminal Ap- 
plications Resource (STAR) control- 
ler provides reporting, data base 
maintenance, communications/cred- 
it, systems network interface and file 
server functions. Up to 127 Series 
3000 terminals can be connected to a 
STAR controller. 

The terminal is available in either 
an integrated or modular design and 
comes with expandable memory and 
storage, terminal data base and retail 
transaction, set. Each terminal can 
support up to 32 peripherals. 

The Series 3000 integrated model 
costs $3,640. The modular terminal 
costs $3,995. 

Datachecker, P.O. Box 58090, 
2900 Semiconductor Drive, Santa 
Clara, Calif. 95052. 


Processors 


Unbound, Inc. has introduced the 
Dataqube 100 and the Dataqube 
103, Digital Equipment Corp.-com- 
patible computer systems. 

The Dataqube 100 includes a four- 
quad slot backplane, dual RX-50 flop- 
py and a 51M-byte disk drive. It fea- 
tures an 11/23 or 11/73 CPU, 
floating-point processor, RT-11 oper- 
ating system, 512K-byte memory and 
a customer-defined data acquisition 
board package. 

The Dataqube 103 incorporates 
the same features with an enhanced 
small-device interface 170 or 380M- 
byte disk drive. 

Prices start at $8,995. 

Unbound, 15239 Springdale St., 
Huntington Beach, Calif. 92649. 


Bice-Vero Electronics, Inc. has 
announced a family of single board 
computers in single and dual high- 
mounting style. 

The VMEbus-compatible data pro- 
cessing modules, compatible with 
Motorola, Inc.’s VMEbus, feature a 
Motorola 68000/68010 processor op- 
erating at 10 MHz and a 128K-byte 
erasable, programmable read-only 
memory. 

According to the vendor, other at- 
tributes of the series of single board 
computers include a 512K-byte zero- 
wait state, local random-access mem- 
ory, two serial ports and a seven-lev- 
el interrupt handler. 

Prices start at $572. 

Bicc-Vero Electronics, 40 Linde- 
man Drive, Trumball, Conn. 06611. 


Harris Corp. has announced the 
Emitter-Coupled Logic (ECL) 
shared-memory system designed to 
allow Harris superminicomputers to 
support high-performance memory 
boards in a multiprocessing configu- 
ration of up to 12 Harris 1200 sys- 
tems. 

According to the vendor, the sys- 
tem features an 80M bit/sec. band- 
width. 

Other atttributes included are cy- 


cle and access times said to be 30% to 
50% faster than Harris’s other 
shared-memory systems. 

The ECL shared-memory unit is 
priced at $27,500. 

The port kit required for each pro- 
cessor in the configuration is priced 
at $22,500. 

Harris, 2101 W. Cypress Creek 
Road, Fort Lauderdale, Fla. 33309. 


DY-4 Systems, Inc. has announced 
the SVME-103, a single-board VME- 
bus computer. 

Processing power is provided by a 
10-MHz Motorola 68010 CPU with a 
68881 floating-point processor. 

The 512K bytes of on-board, dual- 
ported memory can be accessed with 
zero-wait states and offer parity 

Continued on page 140 





CPF 


The CICS Print Facility 


CPF is the complete CICS based report distribution system. 
Features include 


© Spools reports from CICS applications © Spools reports from JES or POWER 
* Message sending © Forms controls 

* Allows secured user access to reports ® Displays reports on-line 

© Automatic Aging ¢ Screen copy for any CICS screen 

© PF key driven, with help screens e And More! 


CPF allows sites to choose how they want reports distributed. Print batch reports on-line 
or print on-line reports in batch. Complete control of report distribution is accomplished at 
every level in your organization. Site specific install options allow sites to utilize the package 
for their own specific use. CPF is a full feature print spooling package that performs the work 
of up to ten other products 


CPF is available for OS and DOS sites and is compatible with all CICS environments 
Call today for a free trial or more information — (206) 842-1011 


Software Technology, Inc. 
12725-B Miller Road N.E. 
Bainbridge Island, WA 98110 


| Des iee Yh (s>-< 
does windows! 


The best DBMS just got better! Pop up 
help screens and pull down menus are 
now easy to accomplish in your DataFlex 
applications. Revision 2.2 gives you full 
and easily-programmed control over the 
size, color and location of every screen 
eye texeme tare Wel i Conuumers (el om co Meleme li Jo) Fehucre | 
without disturbing other on-screen 
data. A new DataF lex command even 
allows you to temporarily suspend 


GUARANTEED 


execution of your DataF lex application, 
run any other program or DOS 
exrovenveotetavemmetaremaatclomaciaeluem com Br-tr) mone 
at the point you left it! But best of all, 
DataF lex applications can run flaw- 
lessly on over 30 single user, multi-user 
and LAN operating systems! See your 
nearest DataF lex dealer today or 
write us and ask for your free 

DataFlex demo kit. 


to run as specified on over 
200 single-user and multi-user 
systems including IBM TOKEN 


RING NETWORK. 


Data Access Corporation 
8525 S.W. 129 Terrace 
Miami, Florida 33156 
(305) 238-0012 





Continued from page 139 
error detection. 

Other attributes of the 
one-board system controller 
include a multilevel bus arbi- 
ter, system clock generator 
and bus monitor. 

According to the vendor, 
the SVME-103 is priced at 
$2,423. 

DY-4 Systems, Suite 202, 
1475 South Bascom Ave., 
Campbell, Calif. 95008. 


Micro Memory, Inc. has 
announced the MM-7250D 
dual-ported, Multibus/ILBX/ 
HSI memory board. 

The board is said to have a 
maximum capacity of 4M 
bytes. 

The ILBX port can operate 
in either the synchronous or 
asynchronous mode with 
zero-wait states when used 
with the ISB286/10A or 
ISBC286/12 8-MHz micro- 
computers. 

The MM-7250D is also said 
to be compatible with sys- 
tems employing the Intel 
Corp. 80286 or 80186 micro- 
processor or the Motorola, 
Inc. 68000 microprocessor. 

According to the vendor, 
the product features an error 
status register for detecting 
parity errors on the multibus 
bus. 

Memory is available in 
512K bytes, 1M byte, 2M 
bytes and 4M bytes. 

The 4M-byte version is 
priced at $1,550. 

Micro Memory, 9540 Vas- 
sar Ave., Chatsworth, Calif. 
91311. 


Force Computers, Inc. 
has introduced its SRAM-3 
VMEbus/VMXbus memory 
board for Motorola, Inc. 
VMEbus systems. 

The SRAM-3 memory 
board offers either 512K 
bytes of dual-port static ran- 
dom-access memory (RAM) 
or 1M byte of dual-port static 
RAM. 

According to Force Com- 
puters, the VMEbus interface 
includes 24- and 32-bit ad- 
dresses as well as 8-, 16- and 
32-bit data. 

The VMXbus interface is 
the standard A24 and D8, 
D16 and D32. 

The vendor reports un- 
aligned transfers and read- 
modify writes are supported 
on both buses. 

The VMEbus board fea- 
tures an average write access 
time of 80 nanosecond and an 
average read access time of 
210 nanoseconds. 
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Graphics systems 


Tektronix, Inc. has an- 


nounced the 4100F3F Field 
Kit, an interactive direct 
memory access (DMA) inter- 
face for its 4120 series work- 
stations. 

The interface is said to al- 
low single-path, interactive 
communication at parallel 
DMA speeds between the 
4120 series system and a host 
computer. 

The first interface avail- 
able was designed for use 


Introducing 
the new team of 


with Digital Equipment 
Corp.’s MicroVMS-based Mi- 
crovax II. 

Including the hardware 
for the DMA on a 4120 sys- 
tem, a DRV-11WA interface 
card, internal cables and con- 
nectors for the Microvax, a 
software driver for installa- 
tion under MicroVMS and the 
parallel interface cable that 
connects the two systems, 
the 4100F3F is priced at 
$3,995. 

Tektronix, P.O. Box 1000, 
Wilsonville, Ore. 97070. 


99+% reliability 

Fujitsu modems are built for de- 
pendable performance, and we can 
prove it. Over the past three years, 


Data storage 


Scientific Micro Systems, 
Inc. has announced the SMS 
0108 controller for fixed 
disks, floppy disks and tape. 

The SMS 0108 was de- 
signed for Digital Equipment 
Corp.’s Microvax II and LSI- 
11 CPUs. It supports en- 
hanced small device inter- 
face- and ST506/412- 
compatible Winchester disk 
drives. It uses an enhanced 
version of Mass Storage Con- 
trol Protocol to communicate 
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with Winchester and floppy 
drives and an enhanced ver- 
sion of tape MSCP to commu- 
nicate with QIC-02 %-in. car- 
tridge tape drives. Features 
include four direct memory 
access channels; command 
queuing of up to eight I/O 
commands; on-board error 
correction code logic; and 
overlapped seeks for multi- 
drive configurations. 

The 0108 costs $1,150. 

Scientific Micro Systems, 
339 N. Bernardo Ave., Moun- 
tain View, Calif. 94043. 


nication products for over 20 years. 
That experience gives us the expertise 
to produce modems built to the most 
demanding specifications. 





Other attributes of the 
board include an average 
write access time of 70 nano- 
seconds and an average read 
access time of 210 nanosec- 
onds. 

The 512K-byte SRAM-3A 
and the 1M-byte SRAM-3B 
are priced at $2,650 and 
$4,150, respectively. 

Force Computers, 727 Uni- 
versity Ave., Los Gatos, 
Calif. 95030. 


Ours. 


2.4 to 14.4 kbps 

Whatever your application, we have 
a modem in the speed you need. From 
2.4 to 14.4 kbps. And our modems are 
also available in rack mount versions. 


we’ve shipped thousands of modems 
to major American corporations. 

Less than 1% have been returned 
for repair. 

On the job, our modems average 
over 70,000 hours before needing 
service. Which means you can expect 
7.99 years of faultless operation. 


Fujitsu business 
modems. 


You can rely on Fujitsu’s new line of 
business modems to get your impor- 
tant messages through. Even while 


Up front simplicity 
everyone’s out at lunch. 


Whichever Fujitsu modems you 
choose, everyone in your office will 


Over 20 years experience 
We've been designing data commu- 
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MDB Systems, Inc. has in- 
troduced a family of Remov- 
able Mass Storage subsys- 
tems for users of Digital 
Equipment Corp. Q-bus, Uni- 
bus, VAX and Microvax II 
computers. 

According to the vendor, 
the Removable Mass Storage 
series provides the remov- 
ability and vibration protec- 
tion of the peripheral de- 
vices. 

The subsystems provide a 
combination of two peripher- 
al devices, which can be any 
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combination of two 5%-in. 
disk drives or a disk drive 
with a TK50 tape or RX50 
floppy backup. 

A total of 620M bytes can 
be supplied. 

An integral power supply 
is included, according to the 
vendor. 

A Removable Mass Storage 
with two devices and con- 
trollers is priced from 
$14,723. 

MDB Systems, Box 5508, 
1995 N. Batavia St., Orange, 
Calif. 92613. 


Dual Systems Corp. has 
announced its VMEbus small 
computer systems interface 
(SCSI) controller, VSCSI. 

The VSCSI is a single- 
board computer with an in- 
telligent direct memory ac- 
cess-driven peripheral 
controller. 

The VSCSI controller is ca- 
pable of controlling eight 
SCSI initiator or target de- 
vices such as cartridge tape 
drives, hard and floppy 
disks, optical memories and 
printers. 


The board features 512K 
bytes of local dual-ported 
random-access memory and 
up to 64K bytes of erasable 
programmable read-only 
memory. It supports the 1.5M 
bit/sec. asynchronous data 
rate. 

According to the vendor, 
with the addition of a serial 
port board, the VSCSI can 
perform as a computer and 
serve as a VMEbus master. 

The VSCI is priced at 
$1,785. 

Dual Systems, 2530 San 





find them simple to operate because 
all programming, monitoring and diag- 
nostics are controlled from the front 
panel. Where they’re easy to get to. 
And easy to understand. Because 


the modems tell you how they're 


performing in plain English. Not com- 


puter code. 


So if you'd like one less business 
problem to worry about over lunch, 


order Fujitsu modems. 


Call 800-422-4878 for the name 
of the Fujitsu distributor nearest you. 


In California call 408-434-0460. 





Bi 
FUJITSU 
a 


FUJITSU AMERICA, INC. 
DATA COMMUNICATIONS 
3055 ORCHARD DRIVE 
SAN JOSE, CA 95134 





Pablo Ave., Berkeley, Calif. 
94702. 


Distributed Processing 
Technology has added the 
PM3010/70 ESDI Caching 
Disk Controller to _ its 
PM3010 Series of small com- 
puter systems interface 
Caching Controllers. 

Four enhanced small de- 
vice interface (ESDI) drives 
with data rates up to 20 MHz 
may be controlled with a 5%- 
in. extended form factor 
board. The PM3010/70 is 
said to support both hard 
sector and soft sector ESDI 
drives with up to 256 heads 
and 4,096 cylinders. It pro- 
vides fully automatic disk 
formatting upon receipt of a 
single command from the 
host computer. 

Features include automat- 
ic medium defect manage- 
ment, automatic flushing and 
the ability to prefetch and 
lock specific blocks into 
cache. 

The PM3010/70 ESDI is 
priced at $940. 

Distributed Processing 
Technology, P.O. Box 1864, 
132 Candace Drive, Maitland, 
Fla. 32751. 


Bering Industries, Inc. 
has announced the Multipac 
60, a removable Bernoulli 
and hard-disk subsystem de- 
signed for use with Hewlett- 
Packard Co. computers. 

The Multipac 60 features 
an 8-in., 20M-byte removable 
Bernoulli cartridge with 
built-in, 40M-byte fixed 
hard-disk storage. It is said 
to be plug-compatible with 
HP CS/80 and SS/80 comput- 
ers. 

The Multipac 60 costs 
$6,790, including one 20M- 
byte Bernoulli cartridge. Ad- 
ditional cartridges are priced 
at $95. 

Bering Industries, 1400 
Fulton Place, Fremont, Calif. 
94539. 





Terminals 


Datachecker Systems, 
Inc. has introduced the 2200 
Keyscan System, a point-of- 
sale terminal designed to 
move from one-key entry to 
scanning. 

According to the vendor, 
users can take the 2200 
Keyscan system from a sin- 
gle, stand-alone terminal to a 
fully configured, multilane 
scanning system backed up 
by a microcomputer. 

Attributes of the system 
include the ability for soft- 
ware to manage up to 
100,000 price lookups and re- 
spond to them at a rate of 
300 lookups per min. 

The Datachecker Systems 
2200 Keyscan System is 
priced at $2,300 for the key 
entry unit. 

Datachecker, P.O. Box 
58090, 2900 Semiconductor 
Drive, Santa Clara, Calif. 
95052. 
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Compuscan, Inc. has announced 
the Compuscan Model 245 PCS Page 
Reader, a combination text and im- 
age scanner for IBM Personal Com- 
puters, XTs, ATs and compatibles. 

The Model 245 is said to automati- 
cally read, digitize and transfer 
pages of typewritten text and im- 
ages, such as line art, charts, graphs, 
logos and signatures, to personal 
computers. As many as 50 pages at a 
time reportedly can be stacked for 
automatic feeding. 

According to the vendor, images 
are scanned at resolutions of 200 or 
300 dots/in. 

Images can be bit-edited, rotated, 
annotated, moved, cropped, shaded, 
repeated and merged with text. 

The Compuscan Model 245 PCS is 
priced at $3,995. 

Compuscan, Building 2, 81 Two 
Bridges Road, Fairfield, N.J. 07006. 


Xpoint Corp. has announced its 
Remote-91 IBM 5291 or 5251 key- 
board compatible terminal. 

The Remote-91 is said to be an AS- 
CII terminal that can be used with 
most protocol converters to access 


The Xpoint Remote-91 terminal. 


IBM System/34, 36 and 38 comput- 
ers. 

It comes standard with either 
5251-11 or 5291 keyboard configura- 
tions. 

Remote-91 features a five-line, 80- 
column screen and has main and aux- 
iliary ports that are RS-232 compati- 
ble and can transfer data at up to 
19.2K bit/sec. 

The Remote-91 terminal is priced 
at $849. 

Xpoint, Suite 130, 5600 Oakbrook 
Pkwy., Norcross, Ga. 30093. 


Honeywell, Inc. has announced a 
memory and battery backup option 
for its Series 5000 factory data col- 
lection terminals for use on the DPS 6 
series of Honeywell minicomputers. 

The option is said to provide con- 


tinuous operation at the terminal lev- 


el. 

It offers 40K bytes of available in- 
ternal memory to store data in case of 
a local line disconnect or host down- 
time. Local programming capability 
is also available. 

The unit is said to automatically 
sense the disconnect and reconnect 
function and switches to the local 
program mode. 

The battery backup feature allows 
normal operation of the terminal for 
up to three hours, according to the 
vendor. 

The data entered and stored will 
be retained for up to seven hours. 

The memory and backup option is 
priced at $1,000. 

Honeywell, 2222 W. Peoria Ave., 
Phoenix, Ariz. 85029. 





Printers /Plotters 





EDIT WITH POWER! 


First there was ISPF from IBM® which provided pro- 
grammers with rapid access to programs and data. Then 
along came File-AID, a sophisticated software tool 
that magnified the power of ISPF. File-AID allows quick 
and secure access to data without programming. 
Consolidating both routine and special utility functions, 
it processes records of any length, and handles VSAM 
or any other access method. But you need STILL MORE 
POWER. 


Now it’s available with File-AID. Major functions 
include: 


] A Formatted Editor which allows the program- 
mer to display and edit records using COBOL 
record layouts. 
ys A Full Screen Editor capable of editing DASD 
« datasets with any record format or length. 


File-AID/EXTENDED EDIT handles all access 
methods and accommodates any record length. Edit 
the entire dataset or selected records, based on 
specific criteria. 

A thousand satisfied customers already use File- 
AID. For more information, call Compuware today. 

WE PUT THE POWER IN YOUR HANDS! 


32100 Telegraph Road 

Birmingham, MI 48010 

(313) 540-0400 1-800-521-9353 TELEX: 23-5559 
PROGRAMMING SOLUTIONS FROM EXPERTS 
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Interface Systems, Inc. has re- 
leased the ISI 525, an IBM System/ 
34, 36 and 38 plug-compatible desk- 
top dot matrix printer. 

The printer is said to feature bar 
coding capabilities, a demand-docu- 
ment tear bar and a dual twin axial/ 
Centronics Data Computer Corp. par- 
allel port for connection to IBM Per- 
sonal Computers. 





ISI 525 dot matrix printer. 

The ISI 525 prints at 400 char./ 
sec. in draft mode and 100 char./sec. 
in near-letter quality on continuous- 
feed forms, labels, tags and tickets. 
Character spacing can be 10 or 16.67 
char./in. 

The ISI 525 is priced at $4,950. 

Interface Systems, 5855 Interface 
Drive, Ann Arbor, Mich. 48103. 


JDL, Inc. has announced the 850 
EWS, 850 EWS/GL and the 850 EWS 
with GL Processor Controller, a se- 
ries of color printer/plotters de- 
signed for engineering workstations. 

The 850 series provides 14-color 
plotting. The 850 EWS has a plot 
speed of 24 in./sec. at a resolution of 
90 by 90 dot/in. or 12 in./sec. at 180 
by 180 dot/in. It accepts media up to 
18 in. wide and offers five standard 
fonts in print mode. 

The JDL 850 EWS/GL offers the 
same features as the 850 EWS and 
Hewlett-Packard Co.’s Graphics Lan- 
guage (HP-GL) compatibility as well 
as standard serial and parallel ports. 
The 850 EWS with-GL Processor Con- 
troller has all the features of the 850 
EWS in addition to HP-GL compatibil- 
ity and vector file conversion, which 
are performed by an external control- 
ler. 

The 850 EWS costs $2,495. The 
850 EWS/GL costs $3,495 and the 
850 EWS with GL Processor Control- 
ler costs from $3,495 to $3,895, de- 
pending on the amount of memory. 

JDL, Suite 104, 2801 Townsgate 
Road, Westlake Village, Calif. 91361. 
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Western Graphtec, Inc. has an- 
nounced an A/B-size desktop plotter 
called the PD 9311/F. 

The 9311/F is a 4-pen pinch roller 
plotter featuring an automatic paper 
feed capable of handling up to 100 
sheets at a time. It is said to have a 
maximum plotting speed of 18 in./ 
sec. 

Both the Graphtec Protocol Graph- 
ics Language and the Hewlett-Pack- 
ard Co. Graphics Language emulation 
commands are available. The PD 
9311/F is said to interface with any 
type of computer via either an RS- 
232, IEEE or 8-bit parallel interface. 

The PD 9311/F costs $3,295. 

Western Graphtec, 12 Chrysler St., 
Irvine, Calif. 92714. 


Hewlett-Packard Co. has an- 
nounced the HP 2563B dot matrix im- 
pact line printer. 

The 300 line/min. printer prints at 
140 by 144 dot/in. It features a print 
stand, sound enclosure and passive 
paper stacker, according to the ven- 
dor. 

HP also announced a QMS-compat- 
ible label-formatting option. Attri- 
butes of this formatting option in- 
clude enhanced bar-code, graphics 
and labeling capabilities for dot ma- 
trix printers. 

The HP 2563B is priced at $7,350. 
The HP Label Card is priced at 
$2,120. 

Hewlett-Packard, 1820 Embarca- 
dero Road, Palo Alto, Calif. 94303. 





Power supplies 


Nova Electric, Inc. has announced 
its 1OKVA Uninterruptible Power 
System. 

The 10KVA system employs a 
modern transistor technology in a 
six-step waveform design. 

Standard features include a static 
transfer switch and a maintenance 
bypass switch, according to the ven- 
dor. 

The system also comes with a com- 
plete diagnostic package that moni- 
tors all functions and displays status 
on the front of the unit. 

Designed for data processing ap- 
plications on IBM System/38 and Dig- 
ital Equipment Corp. VAX comput- 
ers, the 1OKVA system can also be 
used on process control systems, boil- 
er control systems, security systems 
and.communciations systems. 

The 10KVA costs $20,600. 

Nova Electric, 263 Hillside Ave., 
Nutley, N.J. 078110. 





Isoreg Corp. has introduced the 
056 Series of three-phase pulse- 
width modulated Isoguard uninter- 
ruptible power systems. 

The 056 Series is available in 20, 
30, 40 and 60 kVA power ratings. 

Each power system features pulse- 
width modulation SCR power-invert- 
er technology, according to the ven- 
dor. 

A supervisory monitor panel that 
displays more than ten operational 
parameters, including battery status, 
data on the rectifier, inverter and 
output power is included. 

Other attributes include a two- 
way automatic electronic bypass 
switch and a manual bypass. 

The units offer bottom-through- 
top ventilation and have cabinet- 
floor cable access. 

Prices for the 056 Series of power 


systems range from $34,000 to 
$40,000. 

Isoreg, P.O. Box 486, Littleton, 
Mass. 01460. 


PRICE REDUCTIONS 


ITT Courier has lowered the 
prices on some of its IBM 3270-com- 
patible displays, controllers and 
printers. 

The ITT 9210, 9212, 1700 and 
1778 displays were reduced from the 
previous price of $1,595 to $1,295. 

Prices for basic models of the ITT 
9440 local controllers were also low- 
ered. 

The minimum configuration now 
supports 18 devices at a price of 
$9,100, according to the vendor. 

The ITT 9306 color matrix printer 
is now priced at $6,700. 

ITT Courier, 1515 W. 14th St., 


Tempe, Ariz. 85281. 
a 


Reality Technologies has an- 
nounced a reduction in the price of 
its Business Simulator software 
package. 

The software uses a computer- 
based model to reflect a real-life busi- 
ness environment. 

It is said to help teach business les- 
sons in a risk-free simulation, which 
allows the user to create and simu- 
late the business life cycle of a start- 
up company. 

Business Simulator requires an 
IBM Personal Computer or compati- 
ble with 256K bytes of random-ac- 
cess memory, according to Reality 
Technologies. 

It is priced at $69.95. 

Reality Technologies, 3624 Market 


St., Philadelphia, Pa. 19104. 
sy 


Tecmar, Inc. has reduced the price 
of its Maestro multifunction board 
for the IBM Personal Computer AT 
and compatibles. 

The Maestro AT can be configured 
with up to 2.5M bytes of random-ac- 
cess memory. 

It also provides standard serial 
and parallel ports, according to the 
vendor. 

It comes with Tecmar’s Chest of 
Software package including 20 busi- 
ness and productivity programs in- 
cluding inventory control, a memo 
writer and print spooler. 

Maestro AT with zero K bytes of 
memory is now priced at $529. 

Tecmar, 6225 Cochran Road, So- 
lon, Ohio. 44139. 
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Maybe your PC isn’t working 
as fast as you'd like. Or perhaps 
its alittle lightinthe memory — 
department. Well, now you can / 
recent — 
more power and speed than | 
you get from ordinary hard disk } 
controller cards with the new | 
XC from People & Technology. | 


It 


uses just 4 watts of power 
and works with as many as 
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Capacity Hard Disk Controller Card. It delivers up to 
50 percent more capacity and speed from your PC instantly. It’s the swift kick! 


GIVE YOUR PC 
ASWIFT KICK IN 
THE DISK DRIVE, 





Because the XC stores formatting information directly, you 
don't have to keep reaching for your DOS disk to format. Just a few 
quick keystrokes does it! 


What's more, the XC Controller Card gives you such features 


as selectable seek rate, programmable interleave, and the 
ability to automatically = and append the flaw map 
so bad sectors are concealed as the disk drive ages. 


Best of all, you can get all this extra ain and power 


for a suggested retail price of just $249.00 

authorized dealer of People & Technology products. See the 

amazing power of the XC Controller Card for 
yourself. For the dealer nearest you, call toll-free 

1-800-247-5494 (in Pennsylvania, 1-215-387-2600). 


kick in the disk drive, today. 


rom your 
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Philadelphia, PA 19104 
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If you are currently using an IBM 4300 computer, or if 
you’re planning to acquire the 4300 or the new 9370, 
you need to know about the Ultimate 370 OS. 


The Ultimate 4300, with the Ultimate 370 Operating 
System, gives you immediate access to over 1,000 of the 
best applications ever developed for business. We offer 
proven solutions for banking, construction, education, 
government, health care, insurance, investment, manu- 
facturing, professional services, public utilities, publish- 
ing, retail/distribution — and many others. 


What's more, Ultimate applications are fully trans- 
portable among a variety of hardware environments, 
including the new IBM 9370, the IBM 4300 and 30XX 
. mainframes, Digital™ VAX™ and MicroVAX II™, and 
Honeywell superminis. 
So make the smart choice. Get the Ultimate 9370/4300. 
1-800-654-0134 In NJ: 1-201-887-9282 


World Headquarters: 717 Ridgedale Avenue, East Hanover, NJ 07936 


| OI need Ultimate solutions now. Call me with complete information. 
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Welcome to our world 


» s I reflect upon the birth of 
Computerworld 1,000 issues 
ago, I can’t help but also re- 

flect upon the state of the computer in- 
dustry 1,000 weeks ago. The year was 
1967, and the topics of the day were 
vastly different from those issues that 
command our attention almost 20 
years later. 

Then, as now, Computerworld is at 





McGovern, founding publisher of 
Computerworld, is chairman of Inter- 
national Data Group, the parent com- 
pany of International Data Corp. and 
C.W. Communications, Inc. He is board 
chairman of CWCI, the publishing 
group that includes Computerworld 
and more than 70 computer publica- 
tions in 28 countries. 
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By PATRICK J. MCGOVERN 


the helm, answering the information 
systems executive’s demands for infor- 
mation in a vast array of areas. 

Although the industry has not al- 
ways agreed with our tone or manner 
of reviewing products and services, 
our mission has always been to be an 
advocate for our readers. We strongly 
believe that, everyone’s best interests 
are served when we speak on behalf of 
the user. 

As Computerworld’s readership has 
increased — we now reach more than 
half a million MIS professionals in the 
U.S. alone — so, too, has the scope of 
our coverage. We are not confined to 
covering one particular industry seg- 
ment or product line. As advanced 
technologies and computing solutions 
have come to the forefront, Computer- 
world has responded by providing up- 


to-date information not only on main- 
frame trends but also on minicom- 
puters, office automation, communic- 
ations, microcomputers and so on. 

Clearly, the information technology 
industry is much more complex today 
than it was when Computerworld was 
launched. And as a result, the responsi- 
bilities of executives charged with 
managing the use of technology are 
much broader. 

MIS has been forced to rethink its 
mission. Corporate computing is no 
longer restricted to data center man- 
agement. The effective use of small- 
system technology is now the single 
greatest information processing chal- 
lenge for the 1980s. 

The emphasis on the use of small 
systems has changed not only the in- 
formation systems challenge but also 
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A giant step forward—automating the 
entire process of planning, printing and 
distributing reports. Work flow is accurately 
forecast, printer time minimized, paper 
saved—by the ton!, and reports are auto- 
matically archived. Only CA-DISPATCH™ 
maintains its own data base to provide 
report explosion so that each end user gets 
the part of the report he or she needs in the 
fastest possible time. 

You can buy CA-DISPATCH stand 
alone or as a natural and essential part of 
CA-UNICENTER™the modular system 
designed to automate all data center 
operations. 

|. Takea giant step for- 
_ ward for your data center. 
each for the telephone 
= and call Dana Williams at 
800 645-3003. Because 
“until you get the reports 
~ (gOMPUTER 
| J tSSOCIATES 
© Software superior by design. 


711 Stewart Avenue, 
Garden City, N.Y. 11530-4787 
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the political balance of power. With 
end users’ systems now accounting 
for the majority of overall systems 
spending, it is hardly surprising that 
debates about responsibility and au- 
thority have emerged. 

Until the last few years, such chal- 
lenges were impossible. In the 1960s 
and 1970s, the MIS professionals 
were the high priests of computing. 
Even the proliferation of minicom- 
puters did not seriously threaten the 
MIS hegemony. 

With the arrival of the personal 
computer, all of this changed. Today, 
there are some 12 million PCs in use 
in U.S. businesses, and about one- 
third of our white-collar work force 
now works with some sort of intelli- 
gent device. 

End users are now getting first- 
hand experience with creating appli- 
cations, data bases, communications 
links and the like. An increasing 
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number have a very good under- 
standing of their systems and appli- 
cations. This has had several key ef- 
fects. 

End users are becoming much 
smarter MIS customers. They no 
longer readily accept MIS statements 
that something ‘can’t be done” or 
will take “‘at least six months.” Addi- 
tionally, users have begun to get a 
sense of what certain types of com- 
puting actually cost. Thus, MIS 
chargeback practices are, for the 
first time, beginning to be intelligent- 
ly evaluated. MIS executives will in- 
creasingly have to compete for busi- 
ness. 

On the bright side, end users are 
better able to understand DP’s prob- 
lems. End-user computing often con- 
sumes a great deal more time than 
originally planned, while products 
such as local-area networks have 
taught end users the hard facts about 
ease of use, documentation, support, 
training and, most of all, vendor 
claims. 

With these management and end- 
user views in mind, it becomes clear 


that the MIS executive has to do two 
things in order to increase his value 
to his organization. 

First, MIS must increase its under- 
standing of the corporate mission. If 
a company is considering an acquisi- 
tion, how will both companies’ DP 
operations affect the ability to offer 
integrated products? If an organiza- 
tion wants to do business with a for- 
eign supplier, how can-MIS speed the 
efficient exchange of information? 
These are the types of high-level de- 
cisions a chief information officer 
should, and will, be part of. 

Second, MIS must recognize and 
take advantage of technological 
change. The effective use of PCs 
must be among the top priorities, not 
something to which MIS provides lip 
service. 

If end users do not perceive MIS as 


a valued partner in managing end- 
user computing operations, they will 
go their own way, and MIS profes- 
sionals will face diminished career 
prospects. 

The great task for MIS profession- 
als is to assume these new roles while 
continuing to effectively manage 
their already heavy work loads. 
Computerworld’s mission is to help 
them in that process by providing in- 
formation that is relevant to their 
planning needs on both the strategic 
and technical levels. 


he challenges that our industry 
faces today are part of the pro- 
cess of building a worldwide infra- 
structure. Relatively simple products 
such as automobiles and telephones 
have been with us for nearly a centu- 





ry, yet in many parts of the world 
there are still no roads or phones. 
Computers have been on the scene 
for only about 40 years, and thus 
there is no doubt that much work re- 
mains to be done. But in our view, 
there is even less doubt that all the 
work will prove worthwhile. 
Computerworld stands at the fore- 
front. Twenty years ago no one could 
have foreseen that within five years 
CW would become the largest com- 
puter industry publication and with- 
in 10 years the largest publication in 
a specialized business or trade field. 
It is clear to the global business 
community that the importance of 
successfully managing information 
grows more imperative each day. 
Computerworld is ready to work in a 
partnership with the MIS executive 
to help make this a reality. a 
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If Youre Considering DB2, 


If youre looking for the full power of 
relational technology, there's just one place 
to find it: SUPRA™ from Cincom”. Because 
no other DBMS gives you the advanced 
relational capabilities to reach such high 
levels of performance and productivity. 


Not even DB2 from IBM®. 


IBM ts a registered trademark of international Business Machines Corporapon. 


More and more companies with an eye 
for success are capitalizing on all-new, 
advanced relational SUPRA—companies 
like Heublein, Heinz US.A., Best Western 
and over 150 others. And its easy to see 
why. Each day, they realize the rewards of 
the innovative three-schema architecture 
that enables SUPRA to soar above and 
beyond DB2. 





SUPRAs advantages are clearly visible: 
Unmatched performance. Advanced rela- 
tional implementation. Referential integrity. 


Integrated 4GL capabilities. Entity integrity. 
Redundancy management. Automated data 
design tools. Dictionary facilities. MVS, DOS 
and VM versions. And more. Much more. 





22 SBE 


You Better Face Up To SUP 


Its no wonder industry experts have 
called SUPRA the most advanced relational 
DBMS on the market. 


Find out how SUPRA can take you to 
new heights of productivity. Send in the 
coupon, or call us today. 


You'll soon discover why no other rela- 
tional DBMS can face up to SUPRA. 








See Why DB2 Falls Prey To SUPRA. 


Please send me the following on SUPRA: _____ Literature 
——_—Electronic Brochure _____ Seminar Schedule Title 
— Please Have A Salesman Call Me 
Return coupon to: Cincom World Headquarters, Organi 
2300 Montana Avenue, Cincinnati, OH 45211, thine 
Attn: Marketing Services Dept. Or, call us toll-free at: 


1-800-543-3010 ” 


In Ohio, 513-661-6000. In Canada, 1-416-279-4220. Zip 
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The ‘TeleVideo 955. 





Seeing is believing. 


WYSE WY-50 
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Sure, most $600 termi- 
nals can scrunch 132 
columns onto a 14” screen. 
But you need a magnifying 
glass to read them. 

Not so with the TeleVideo’ 
955. That's because we 
redesigned the proportion 
of our characters and put 
more space between them. 
And then put them ona 
high contrast, super dark 
screen. The result is the 
most readable 132 column 
ASCII display available. 

But there's more to the 
955 than meets the eye. 

Take our tilt-and-swivel 
ee for example. 

e screen rotates through 
a full 270° right and left, and 
from —5° to +15° up and 
down. (Which makes backs 


TeleVideo Symeme. Inc., 1170 Morse Avenur 
Southwest (714) 476-0244, Sou 
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TELEVIDEO 955 VS. WYSE WY-50 AND WY-50+ 


regional office listed below, 

and welll give you the name 

of your nearest distributor. 
The TeleVideo 955. It's 

a real eye-opener. 


and necks feel a lot better.) 
Then we putallthisina — 
machine with an incredibly - 
small footprint, measuring 
just 9" x 12? "The result is 
a terminal that meets all 
the human factors stan- 
dards recommended 
for adoption by the 
American National 
Standards Institute. 
For more information 
about the TeleVideo 955, 
call the nearest TeleVideo 


% TeleVideo’ 
Settle for more. 


ional Offices: Northwest (408) 745-7760, 
th Central (214) 50-1060, Southeast (404) 447-1231, Midwest (312) 397-5400, maatsie) 496-4777, 
Northeast (617) 890-3282. Amsterdam: 31.2503.35444, Paris: 33.1.4687.34.40, London: 44.9905.64 
‘Wyse Technology. 


le, CA 94088-3568, (408) 745-7760, Regional 
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to the end 
users 


Not everyone 
believes there are 
many end users 
who need access 
to data bases. wriacr cn 


By JAMES A. MARTIN 


orporate America is slowly 
awakening from a hardware 
hangover. 

Throughout the 1980s, mil- 
lions of dollars have been spent 
on mainframes to house the cor- 
porate data bases and on micro- 
computers to appease the pro- 
cessing demands of end users, 
all in the name of efficiency and 
automation. 

As microcomputers became 
more powerful, end users be- 
came more vocal about access- 
ing the wealth of information 
stored on the host computer to 
enhance their own reports. The 
MIS initiative of the past two 
years has been to wade through 
incompatible operating systems 
and various’ micro-to-main- 
frame link solutions in the hope 
of finding a reasonably simple 
communications. path that 
would satisfy both camps. 

With all that disparate hard- 
ware in place, the solutions 
emerging today, and in the fu- 
ture, are focusing on sophisti- 
cated software programs to 
bridge those complex and frus- 
trating gaps. 

The paths chosen can be as di- 
verse as the companies imple- 
menting them, but there is one 
area of agreement for analysts 
and vendors alike — software 
programs will become more ori- 
ented toward dis- 
tributed process- 
ing systems that 
feature built-in, 
largely transpar- 
ent micro-to- 
mainframe links. 
As a result, the 
basic micro-to- 
mainframe __ pro- 
gram, such as ter- 
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hardware, will soon be history. 

In the late 1970s, only 6% to 
7% of business professionals in 
this country were accessing 
mainframe data, generally 
through time-sharing systems 
and terminals, according to 
Richard L. Crandall, president 
and chief executive officer of 
Comshare, Inc., an Ann Arbor, 
Mich., software vendor. 


T he microcomputer in the 
early 1980s was mainly 
used for stand-alone processing 
and was without adequate links 
to the host. ‘“‘The first genera- 
tion of micro-to-mainframe 
links were too trivial and didn’t 
solve the problem,” Crandall 
says. ‘“They got you across the 
telephone lines, but they didn’t 
really get you into a data base.” 

Although micro-to-main- 
frame software and hardware 
links have become more sophis- 
ticated, they are not in them- 
selves a means to an end. 
“Those links are not economi- 
cally feasible with the costs of 
leased or dial-up lines,” says 
Kimball Brown, industry ana- 
lyst for Dataquest, Inc. in San 
Jose, Calif. 

“The reason many companies 
bought those links was that for 
years they had these terminals, 
and then they began swapping 
them for PCs that they still 
wanted to run in the terminal 
mode,” Brown says. “But if 
they are trying to tie those PCs 
together, they are going to have 
to find a more economic means.” 


The function of micro-main- 
frame links will eventually be 
absorbed by distributed pro- 
cessing software systems that 
cross hardware boundaries be- 
tween micros, departmental 
processors. and mainframes, ac- 
cording to Crandall. 

“The micro-mainframe link 
will become a function of anoth- 
er piece of software and not 
really exist as a stand-alone 
product,” he says. 

“The market for stand-alone 
links will be zero, but the mar- 
ket for software programs with 
those functions inherent will be 
very strong. Distributed data 
base technology performs what 
end users originally wanted mi- 
cro-to-mainframe links to do,” 
says Gary Morgenthaler, presi- 
dent of Relational Technology, 
Inc. in Alameda, Calif. 


Enables end-user access 


“The open architecture of a 
distributed data base allows the 
building of a corporate data 
base and enables an organiza- 
tion to access information from 
any computer with no knowl- 
edge of the application required 
by the end user,” he adds. 

Before the advent of distrib- 
uted processing, corporations 
often had to grapple with each 
department using a different 
software system that was most 
appropriate for its own applica- 
tions, Morgenthaler says. 

“‘Now, companies are trying 
to adopt a small number of soft- 
ware products as_ standards 
across the organization. That 
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facilitates the ability of end users to 
access data throughout the company 
in an integrated system,” he adds. 
Most software systems in the fu- 
ture will have distributed applica- 
tions as matter of economics, Cran- 
dall maintains. ‘“‘The mainframe is 
too expensive to use for some func- 
tions that can be done on the micro, 


COMPUTERWORLD 





crepancies between mainframe and 
spreadsheet data. 

For example, an end user might 
put in an order for an IBM Personal 
Computer. Four weeks later, he dis- 
covers from the mainframe data base 
that his department has been billed 
twice for it. 

“Before, he might not have caught 
the error, because fewer people 
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have access to the paper in- 
voices,” Vollmer says. 

As a result, end users began 
to keep ‘‘two sets of books,” one 
with their department records 
and one with mainframe data, 
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and the micro is not powerful enough 
to be a central depository for a data 
base. If there’s a distributed process- 
ing solution to a DP problem, and it 
competes with a mainframe-only so- 
lution, the distributed solution is go- 
ing to win.” 


A t present, there are few soft- 
ware programs that provide 
this kind of distributed solution, 
Crandall says. “It takes years for 
companies to work these into their 
major systems. But -down the road, 
most new applications will be distrib- 
uted because of the economics in- 
volved.” 

Many DP/MIS managers are un- 
comfortable with end users having 
direct access to the mainframe data 
base, a situation that has boosted 
three-tiered processing architec- 
tures. Says Crandall: ‘“‘DP or MIS will 
not want the unpredictable demand 
patterns of large user populations ac- 
cessing the mainframe corporate 
data base directly, so instead they 
will want to extract the data out of 
the data base, put it into another file 
on another machine and let end users 
access it from there.” 

Indeed, end-user demands can of- 
ten be quite unpredictable. At Com- 
puter Sciences Corp. in San Diego, 
end users working on IBM Personal 
Computer XTs and ATs recently be- 
gan using Relational Technology, 
Inc.’s Ingres/PC Link to retrieve data 
from the Ingres relational data base 
management system residing on Digi- 
tal Equipment Corp. VAX 8600 and 
11/785 minicomputers. 

Initially, Computer Sciences end 
users wanted to download payroll 
and ordering information to massage 
into Lotus Development Corp. 1-2-3 
spreadsheets for departmental re- 
ports, according to Tom Vollmer, 
manager of the Ingres and AT&T 
Unix applications. But before long, 
those end users began to catch dis- 
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which led to requests for capa- 
bilities beyond simply accessing 
the host, Vollmer relates. They 
now use the Ingres/PC Link to 
retrieve host information and 
drop it into 1-2-3 spreadsheets, 
something that Vollmer calls 
“distributed access.” 

As any market of technology 
matures, it becomes driven 
more by software than hard- 
ware, says Jocelyn Young, an 
analyst with Future Computing, 
Inc. in Dallas. Future Comput- 
ing predicts terminal emulation 
board sales will decline from 
$725 million in 1988 to $645 
million in 1990, and micro- 
mainframe links will increase 
from $310 million to $638 mil- 
lion over the same period. 

Those links will not be the 
stand-alone type commonly 
thought of today, however, she 
adds. ‘‘Most of them will be bundled 
into a system unit that you won’t be 
aware of. They will be packaged dif- 
ferently.” 

Personal computer and host soft- 
ware applications in the future will 
have a much tighter integration be- 
tween them, which in turn will stim- 
ulate demand for those software 
links, Young says. 

“Cooperative processing between 
the PC and the host will not only dis- 
tribute the processing, but it will en- 


‘The first generation 
of micro-to- 
mainframe links got 
you across the 
telephone lines, but 
they didn’t really get 
you into a data base.’ 


— Richard L. Crandall 
Comshare, inc. 











able the PC and the host to interact 
as peers rather than master and 
slave,” she adds. IBM’s Advanced 
Peer-to-Peer Communications proto- 
col should emerge as a standard, 
spurring acceptance of advanced mi- 
cro-to-host applications. 

“By 1990, those PC-to-host con- 
nections won’t be viewed as a bridge 
between two foreign worlds and as a 
battle between MIS and the end 
user,” Young predicts. “Instead, they 
will be more of an integral part of a 
homogeneous, cooperative and very 
versatile network configuration in a 
three-tier or four-tier environment.” 

Although many companies see the 
logic in allowing end users to down- 
load corporate data, there are equal- 
ly as many that don’t want those us- 
ers uploading. 

Continued on page 155 
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“Our philosophy is to 
have the main processing of 
our systems on the main- 
frame and to continue to pro- 
cess centrally,” says Larry 
Lammers, project adminis- 
trator for the Inland Contain- 
er Corp. in Indianapolis. ‘‘We 
just don’t see the need to off- 
load work to the PC, then 
upload it back to the main- 
frame for further process- 
ing.” 


[ex: end users next 
year will be able to create 
their own IBM 3033 files, 
combine data from multiple 
files, perform extractions 
and download those files to 
an IBM Personal Computer 
XT by using Software AG of 
North America, Inc.’s Super 
Natural, a query system into 
the Adabas/Natural main- 
frame relational data base 
system and fourth-genera- 
tion language tool. 

Not everyone believes 
there are many end users 
who truly need to access data 
bases. “There is a myth,” 
says Peter Kibler, senior con- 
sultant with International 
Resource Development, Inc. 
in Norwalk, Conn., “that 
there is this large amount of 
data stored on mainframes 
and that all we need to do is 
tap into it and we are home 
free. 


‘Timely basis’ 


“I tend to believe that 
most large data bases are 
generating reports on a time- 
ly basis, and there’s really no 
need for end users to access 
the mainframe data base.” 

Kibler says the emerging 
compact disk/read-only 
memory (CD-ROM) technol- 
ogy could provide a safe and 
economic method of bringing 
the corporate data base to 
the end user. ‘Information 
providers are carefully look- 
ing at putting a data base on 
a CD-ROM platter and dis- 
tributing that weekly or 
monthly,” he says. 

“Tf there’s a need for real- 
time access, the end user 
could use the CD-ROM disk 
for all the data up to about 
two weeks ago and then ac- 
cess the last two week’s 
worth from the mainframe. It 
would still save time in 
search and retrieval.” 


Wi the growing so- 
phistication of end 


users and the increased need 
to provide them with main- 
frame data, some program- 
mers are interested in devel- 
oping new applications with 
the end user’s help, accord- 
ing to Dennis Yablonsky, 
president and chief operat- 
ing officer of Cincom Sys- 
tems, Inc. in Cincinnati. 
“End users would develop 
with the programmer the 
fields and the logic they need 
in order to query against 
and gain access to the corpor- 
ate data base,” Yab- 
Continued on page 156 
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‘By 1990, those PC-to-host connections 
won’t be viewed as a bridge between 
two foreign worlds and as a battle 
between MIS and the end user. They 
will be more of an integral part of a 
homogeneous, cooperative and very 
versatile network configuration.’ 


— Jocelyn Young 
Future Computing, inc. 
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lonsky says. ‘Together, they come up 
with a prototype of an application 
that the end user tests. That way, the 
application is built quicker and bet- 
ter.” 

Furthermore, sophisticated rela- 
tional query languages with ease-of- 
use front ends will enabie end users 
to generate applications of their own, 
without the involvement of DP and 
MIS managers, according to Yab- 
lonsky. 

As the software is fine-tuned, it 
will better handle the security con- 
cerns most MIS managers have today, 
Yablonsky believes. “It will still be 
an emotional concern, but the tech- 
nology is there to deal with the prob- 
lem,”’ he says. 


Using what's available 


The bottom line to the growth of 
peer-to-peer and distributed process- 


‘Together, the 
programmer and 
end user come up 

with a prototype of 
an application that 
the end user tests. 

That way, the 

application is built 
quicker and better.’ 


— Dennis Yablonsky 
Cincom Systems, inc. 


ing applications, Future Computing’s 
Young believes, is the need to use 
what is already available. 

“There is already a substantial 
amount of hardware out there, so the 
key to the growth of PC-to-host ap- 
plications is to accommodate the ex- 
isting hardware and software, while 
‘Still allowing for growth.” 

Budget-minded corporations 
should appreciate that philosophy, 
and it’s one MIS strategists should 
have no trouble adopting. 

“DP people,” International Re- 
source Development’s Kibler adds, 
“tare ad hoc oriented. They like to add 
to what they already have.” " 
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User communication in the networking era 


Disparate products 
connect across a 
range of industries 
By ELISABETH HORWITT 
M IS departments all over the 
U.S. are asking themselves 
the same question, with increasing 
vehemence: “How are we going to 
link all these different systems we’ve 
got installed?” 
During the stand-alone era of the 


1970s, MIS could safely maintain a 
laissez-faire attitude when it came to 


Bua 


a department or division head buying 
whatever system was best suited to a 
given task. But then the 1980s ush- 
ered in the era of interconnectivity, 
and those years of unbridled expan- 
sion came home to roost. 

The new emphasis on networking 
extends across the full spectrum of 
industry sectors. Fortune 1,000 ser- 
vice companies that increasingly per- 
ceive information as a competitive 
weapon are installing enterprise net- 
works that enable users throughout 
the organization to exchange infor- 
mation and share computer data and 
resources. 

In the manufacturing sector, For- 
tune 1,000 firms are connecting com- 
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puter devices in different work areas 
in order to achieve better quality 
control, lower inventory and faster 
production cycles. And in research 
and development firms, users in- 
creasingly need to access data and 
peripheral resources on more than 
one system. 


‘One of everything interesting’ 


“In the research world, it has been 
very natural for users to try one of 
everything interesting, and then say, 
‘We want our systems to share 
data,’ ’’ says Daniel Lynch, president 
of the consulting firm Advanced 
Computing Environments in Cuperti- 
no, Calif. 


7 








NOVEMBER 3, 1986 


COMPUTERWORLD 


157 





Executive Report/1,000th Issue 


In all sectors, the need to foster 
better communications among differ- 
ent departments, divisions and task 
groups has collided head-on with us- 
ers’ determination to use whatever 
vendor’s personal computer, mini or 
mainframe best performs any given 
application. For example, Chase 
Manhattan Bank Corp., after exten- 
sively evaluating departmental of- 
fice automation hardware, software 
and communications products, decid- 
ed to let each user group choose 
among Digital Equipment Corp., IBM 
and Wang Laboratories, Inc. prod- 
ucts. 


W hile this has made the users 
happy, it has put a major 
burden on systems people, who have 
to connect the disparate products 





‘We want a peer-to-peer, user-transparent 
backbone for transmitting documents and 
messages. And I don’t think it will work if we add a 
burden of special command keys. The user couldn’t 
care less where a document is — he just wants to 
get it.’ 


—Craig Goldman 
Chase Manhattan Bank Corp. 





into a corporatewide electronic mail 
network, notes Craig Goldman, vice- 
president of consulting and end-user 
support services at Chase Manhat- 
tan. 

“We want a peer-to-peer, user- 


‘transparent backbone for transmit- 


ting documents and messages,” Gold- 
man says. ‘And I don’t think it will 
work if we add a burden of special 
command keys. The user couldn’t 
care less where a document is — he 
just wants to get it.” 

During the past half decade, com- 





When winning’ everything, the fastest names 
in business turn to Symbolics. Just ask TrueSports 
Racing, the winning Indy 500 team. 

“During our practice runs at Indy this year, we went 
from 205 MPH lap speed to 214—just with a 


change 
of the small wings on the front of the car of 8/10ths of 
a degree. The Symbolics system lets us maximize our 
performance with corrections the human eye could 
never perceive’ 

And now Symbolics can put your team on a winning 
track. We've slashed the cost of symbolic processing— 
while boosting performance and reliability. So now 
2-0 iggy agama apemataraaea 
affordable price. 


Nichia iahiigimataune tates 
Meet our new 3610AE applications delivery system 
the enthy evel 3620 and the mid-level 3650 declon.” 
ment system. Each offers you the first implementa- 
area And along 
with a 20-40% jump in performance, their single 
board processors deliver higher reliability, greater 
Se eee 


go ER 
ware—including Symbolics Common Lisp™—makes 
the newly released 7.0 version your best choice when 
yasnens apestansie muade cf locks for development 





puter, software and local-area net- 
work (LAN) vendors have responded 
to the interconnectivity needs of 
companies like Chase with a spate of 
proprietary network offerings and 
the much slower appearance of stan- 
dards that connect different vendors’ 
systems. These can be divided rough- 
ly into three categories: 

e IBM Personal Computer LANs. 

e Third-party LANs that enable 
different vendors’ systems to ex- 
change files and communicate in ter- 
minal-to-host mode. 

e Proprietary minicomputer-based 
office automation communications 
systems. 

Since each of these categories 
serves different user needs, true in- 
terconnectivity can only occur when 
there is an umbrella standard that 
links all of the major types of commu- 
nications offerings. That is beginning 
to happen but is still some years off, 
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analysts say. There is a definite dan- 
ger, they add, that the gradual con- 
vergence of the networking industry 
could wind up at a single point — 
IBM’s Systems Network Architecture 


(SNA). 


I: has been more than 20 years 
since the International Standards 
Organization first began developing 
Open Systems Interconnect (OSD as a 
model for universal connectivity 
among incompatible systems. 

But while most major systems and 
network vendors have announced 
their commitment to OSI standards, 
only low-level protocols are defined 
enough to be implemented in com- 
mercial products. When vendors 
claim that their products implement 
all seven OSI layers, they generally 
mean they have incorporated exist- 
ing protocols and intend to add the 
others as they become available. 

Companies that do not want to 
wait five or more years for a fully 
functional, multivendor communica- 
tions standard are turning to the pro- 
prietary network systems offered by 
IBM, DEC, Data General Corp. and 
the rest. Five or 10 years ago, most of 
the big system vendors offered primi- 
tive store-and-forward connections 
between minicomputers. 

IBM, on the other hand, was still 
working the bugs out of SNA. Apart 
from the fact that it was difficult to 
use and almost impossible to under- 
stand, SNA had two big drawbacks: 

Continued on page 159 
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The coming of age of 
the local-area network 


i he first IBM Personal Computer local-area 
networks (LAN), following close on the 
heels of IBM’s debut of the PC in 1981, were un- 
impressive collections of cabling and interface 
boards that enabled a group of IBM PCs to share 
peripherals such as hard disks and printers. 
While a few adventurous companies installed 
the early offerings of vendors such as Corvus 
Systems, Inc., 3Com Corp. and Nestar Systems, 
Inc., the vast majority felt that any potential sav- 
ings from peripheral sharing were offset by the 
expense and hassle of installing and maintaining 
these systems. A 1984 report by Framingham, 





Mass.-based research firm International Data 
Corp. found that 15,800 PC LANs were shipped 
in 1983. Considering that 1983 IBM PC shipments 
totaled $1.5 billion, according to Future Comput- 
ing, Inc., a very small percentage of PCs were be- 
ing networked a few years ago. 

Three developments that occurred in 1984 and 
1985 made PC LANs a far more viable alternative 
to business users: 

e The emergence of two standard network op- 
erating systems: MS-DOS 3.1, introduced by Mi- 
crosoft Corp. in the fall of 1984, and Netware, 
which Novell, Inc. released in November 1983. 
IBM PC software vendors could then develop ver- 
sions of their packages that, by interfacing with 
MS-DOS 3.1 or Netware, could operate over all 
the network products that support either of 
those operating systems. ; 

© The appearance of powerful file servers that 


let PCs concurrently access and update the same 
files — in contrast to early servers that just let 
users store their data on dedicated, floppy-size 
partitions of the same hard disk. The servers 
turned PC LANs into viable departmental sys- 
tems, permitting users to share data and peri- 
pherals and exchange electronic mail. 

eThe emergence of gateways and bridges. 
Gateways gave users access first to IBM Systems 
Network Architecture and recently to IBM Sys- 
tem/36 and 38 processors. Bridges link local net- 
works into a corporatewide system. 

“Companies can increase user productivity by 
making mainframe information available on 
PCs,” says Merv Adrian of the New York PC Us- 
ers Group. “It’s much cheaper to do it via a LAN, 
because you only need to equip one PC, the gate- 
way server, with a terminal emulation board.” 

— ELISABETH HORWITT 











Continued from page 157 
It required that everything go 
through a mainframe host, and it did 
not connect many of IBM’s computer 
lines — in particular, the IBM PC. 
The big system vendors’ network- 
ing strategies have made great 
strides in the past few years. The 
mini vendors, DEC in particular, 
have come up with sophisticated, 
user-friendly office automation com- 
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munications solutions linking a wide 
spectrum of products via LANs. In- 
ternetwork routing, network man- 
agement, a consistent, user-friendly 
interface and peer-to-peer communi- 
cations are among the network func- 
tions that users have demanded and 
received from most big system ven- 
dors in the past few years. The de- 
partmental -processor/minicomputer 
office automation host has gained 
popularity as a file and peripheral 
server for local work groups and a li- 


aison with corporate mainframes and 
other parts of the company. 

IBM remains the laggard in this 
area. It still has a way to go before it 
draws level with DEC in terms of ef- 
fectively connecting its various in- 
compatible product lines, providing 
high-level applications for its recent- 
ly introduced distributed SNA archi- 
tecture and producing a truly inte- 
grated OA strategy. 


QO: the other hand, with IBM 
firmly entrenched behind its 
huge installed mainframe base, most 
of its competitors have reluctantly 


concluded that they will have to 
Continued on page 162 





Six words that tell the story of quality 

service. Confirmed by the vast majority 

of TRW customers” 

Tough customers with high expectations for 

company. 

Like the knowledge to reduce downtime for 
ss Sem aah oie ~ 

and a commitment to keep the cost of 

maintenance and repair down. 

Plus the capability to service diverse prod- 

ucts. IBM, DEC, and dozens of other sys- 


nationwide networks. Over 1,400 products 
in all. 

If you have high expectations for your serv- 
ice company, call 1-800-257-7464 today. 
(in New Jersey, 201-575-7110, Ext. 100.) 


Whatever your requirements, regardless of 


your expectations, we want to hear from you. 


Service solutions for tomorrow: They're 
taking shape at a company called TRW. 
TRW Customer Service 

15 Law Drive 

PO. Box 2078 

Fairfield, NJ 07007-2078 

"Based on a national survey in which 91.7 per cent of all 


respondents indicated TRW was “meeting or exceeding’ 
ther service expectations. 
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Nationwide Service From 
A Company Called TRW 





©TRW inc., 1986 TRW is the name and mark of TRW Inc. 





RULE 





DON'T EXPECT A 1O MBPS 
LOCAL AREA NETWORK 
TO ACTUALLY OPERATE AT 10 MBPS. 


THE EXCEPTION TO THE RULE:ProNET’ | 








Pree are two things you hear 
so Often about local area net- 
works that you may have come 
to believe them: ]) they don't 
actually run up to spec; 2) youll 
never need them to. 


The first is true. Most local 
area networks don't deliver 
their claimed throughput, 
especially at peak load. 


The second is false. Of course 
youll need the capacity, and not 
just for expansion. Think about 
it. Although you may have an 
average need for relatively low 
capacity, your network will often 
have tocanrry heavy traffic. Take 
four Oclock in the aftemoon, with 
everything humming. Thats 
just when you need peak per- 
formance. ProNET performance: 
the exception to the rule. 


By combining the speed of 
token ring topology with the 
reliability of a star configuration, 
we Celiver what we promise: 
high performance networks 
that work best when you need 
them most. We offer three inter- 
operating networks guaranteed 
to run at 4,10, and 80 Mbps. So 
now, you can easily open up 





your computer networks to full- 
system capacity. Using ProNET-4, 
PYroNET-1O, and ProNET-80, you 
can confidently link large PC 
clusters, PCs to minis and main- 
frames, and PCs, work- 
stations, minis and 
mainframes all on 
the same network. 


PYONET-4 is interop- 
erable with the IBM® 
Token-Ring standard, 
but doesn't lock you 

in. ProNET-1O offers you higher 
performance. And ProNET-8O 
truly provides 80 Mbps of infor- 
mation-camrying capacity for 
such data-intensive applica- 
tions as medical imaging, seis- 
mic readings, CAD/CAM, and 
flight simulation. 


Because PYoNET is full-func- 
tioned, you can tune it pre- 
cisely to your system needs. It 
delivers virtually all you'd 
expect of a network: back- 
plane-to-backplane 
connections, so you 
can easily integrate, 
for instance, IBM, 

Digital, Cray, and 

Sun computers; 

smooth software 

interfaces, your 

choice of 

medic, includ- 

ing shielded 

coax, fiber, infrared, 
microwave, and the IBM 
Cabling System; the speed 
you need for your capacity; 
and multiprotocol gateways to 
other networks, including SNA, 
DECnet™Ethemet® ARPANET, 
Tl, and other common cantiers. 
You can hardly call it “local” 








Too good to be true? No, fact. 
We've been installing token ring 
networks since V8l There are 
thousands of Proteon networks 
operating in the field .. over 
35,000 nodes at current count. 
Most importantly, our users—in 
a 86 Data Communications 
comparison with major LAN 
vendors—gave us the highest 
scores for versatility, soeed, 
heavy-traffic throughput, 
and overall performance. We 
guarantee that once youTte 
acquainted with ProNET youll 
rule out a lot of notions you've 
had about local area networks. 


So, ask us for a free copy of 
the new, informative, 24-page 
LAN Rule Book. It will clearly 
explain what you can expect 

from networks today, 
and its handy refer- 
ence guide will 
help you cut 
through the 
smoke screens 
of hotly compet- 
ing LAN vendors. 
Were Proteon, Inc, 
Two Technology 
Drive, Westborough, 
MA O1581-5008, 
(417) 898-2800. 


For a free copy of The 
LAN Rule Book, just call 
800-BEST LAN. 


proteon 


WE PUT THE “WORKS” IN NETWORKS 


PIONET is a registered trademark of Proteon, Inc IBM is a registered trademark of Intemational Business Machines Corporation 
DECnet is a trademark of Digital Equipment Corporation. Ethemet is a registered trademark of Xerox Corporation 


See us at COMDEX and LOCALNET. 
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make IBM connectivity part of their 
communications strategies. In fact, 
SNA and its offshoots, LU6.2 and 
PU2.1, may edge out OSI as the stan- 
dard of choice, according to George 
Colony, president of Cambridge, 
Mass.-based Forrester Research, Inc. 
Now that IBM has joined Corporation 
for Open Systems, a vendor and user 
organization dedicated to promoting 
the development and implementation 
of OSI protocols, “it is likely that 
SNA will dominate OSI all the way up 
to Level 6,”” Colony says. 

The best strategy for IBM’s com- 
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Information provided by international Nata Corp. 


petitors, he goes on, is ‘“‘not to fight 
SNA but to use it as a pipe,” since 
IBM’s protocols provide application- 
to-application connectivity and other 
important functions that are still 
missing from OSI. Applications can 
then be run on top of the SNA pipe- 
line. 


j he immediate benefits of wide- 
spread industry support of 
SNA is that users can have the func- 
tionality of a DEC or Wang office 
automation departmental system 
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‘The bottom line is that, even if you wind up 
installing a lot of different communications 
architectures, at least if they are well defined, you’ll 
find some way to bridge them, whether you use 
SNA, OSI or a third-party vendor’s product.’ 


. — Merv Adrian 
New York PC Users Group 





networked to their installed base of 
IBM mainframes. Many customers 
have responded enthusiastically to 
the idea. By providing gateways into 
IBM’s SNA, minicomputer vendors 
such as DEC and Wang are invading 
Fortune 1,000 corporations that were 
formerly IBM’s exclusive turf, ac- 
cording to Colony. “DEC has moved 
into IBM accounts like Travelers In- 
surance Co. and is currently chal- 
lenging Wang at Hartford Fire Insur- 
ance Co. because it has better IBM 
connectivity products.” Chase is 
among the companies that are consid- 
ering using SNA as a pipeline be- 
tween its disparate OA systems. 
Communications managers thus do 
have some choice in how they formu- 
late their strategy for the next_few 
years. They can solve their connec- 
tivity problems piecemeal by adding 
third-party vendor products as they 


add new computer systems; they can 
wait for OSI, perhaps using Trans- 
mission Control Protocol/Internet 
Protocol in the meantime, or they can 
adopt a multivendor strategy with 
SNA as the glue. Or they can remain 
faithful to one vendor’s solution. 
That option is becoming less viable to 
many companies that-are making 
communications a key element of 
their competitive strategies. 

Merv Adrian of the New York PC 
Users Groupp provides a ray of hope. 
“The bottom line is that, even if you 
wind up installing a lot of different 
communications architectures, at 
least if they are well defined, you'll 
find some way to bridge them, 
whether you use SNA, OSI or a third- 
party vendor’s product. The one 
thing I’ve learned is you can’t tell us- 
ers what to use — you can only help 
them communicate.” cs) 
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VIDEO-BASED TRAINING 





Brings the Classroom to the Office 


* No travel time or expense 

* Self-paced 

* Hands-on exercises 

+ Always ready for review or 
new staff 


Developed by experts in 
designing and implementing 
UNIX/XENIX systems, as well as 
in teaching UNIX/XENIX & ‘C. 


UNIX® is a registered trademark 
of AT&T. 
™XENIX is a trademark of Microsoft 


Courses include:* 

UNIX Executive Perspective 

UNIX Overview 

UNIX Fundamentals for 
Programmers 

vi Editor 

UNIX Shell 

‘C’ Language Programming 

See for yourself how Video- 

Based Training can benefit your 

organization. (Also ask about 

our PC applications video- 

based courses.) 


* Public and on-site seminars 
also available on these and 
additional UNIX & ‘C’ subjects. 


For Your Free 
Demonstration Package, 
or 48-page courseware 
catalog, call: 
(800) 323-8649 or 
(312) 987-4084 


TE 


Telemedia, Inc. 
310 S. Michigan Ave. 
Chicago, IL 60604 
In Europe: 
Bush House, 72 Prince St. 
Bristol BS] 4HU 











Challenge DADS. 


CICS Users: 


To increase uptime and 
control your file availability... 


Greatly enhances CICS 1.7 allocation capability 
= Allocates/deallocates user and transient data files 

® Eliminates CICS downtime if files can't be allocated 

® Supports all CICS startup options 





® Requires no modifications to CICS 

® Allocates/deallocates files by groups 

® Automatically opens and closes files 

® Automatically enables/disables transactions and programs 
® Provides security exit and audit trail 

s Automatic time-initiated allocation/deallocation 

® Batch interface 

# O/S core manager 

® MVS systems only 


Challenge us! 


Software Technologies 
and Research, Inc. 


160 West Street Cromwell, CT 06416-1930 
in CT 203-529-7128 4-800-258-STAR 



































To understand what it means 
to get a Codex dial modem for $445, 
we present this visual aid. 


A. too often something with an incredibly high 
reputation for quality also comes with an incredibly high 
price tag. And that’s what makes the price of a Codex 
2400 bps dial modem hard to believe. 


Because our 2230 Series of 2400 bps modems is made 


to the same exacting standards as other Codex modems. 
Modems that have earned such a reputation for quality, 
they are preferred by more experienced data communica- 
tions managers than any other brand. 

Yet the prices of the 2230 Series start at 
just $445. 

The 2230 Series provides outstanding 
performance, reliability, and flexibility. 
They are all full duplex 2400 bps modems 
that operate synchronously or asynchro- 


See us at the Motorola/ISG booth at COMDEX, November 10-14. 





nously with a unique auto dial feature that supports vir- 
tually any computer. Plus they’re Hayes compatible 
and are available as standalone units or as dual modem 
cards that pack two modems on a single card for maxi- 
mum space savings. 
Obviously, if you want to get a Rolls Royce for 
$445 you'll have to use your imagination. But to get a 
Codex dial modem for $445, all you have to 
use is your telephone. For more information 
call us at 1-800-426-1212 Ext. 234. 
write Codex 
rporation, 
Dept. 707-34, 
0 Cabot Boulevard, COOeX 
Mansfield, MA 02048.  @) wororora 


© 1986 Codex Corporation. Motorola and ® are trademarks of Motorola, Inc. Codex is a registered trademark of Codex Corporation 
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Reaching higher levels of connectivity with TCP/IP 


In the early 1980s, network ven- 
dors such as Ungermann-Bass, Inc., 
Bridge Communications, Inc. and Ex- 
celan, Inc. began introducing net- 
work interfaces and servers designed 
to meet the needs of manufacturers, 
research and development firms and 
other companies whose users often 
needed to access multiple hosts from 
different vendors. 

These products typically inter- 
faced a variety of systems to a broad- 
band or baseband coaxial cable and 
supported some version of Ethernet, 
along with the then-dominant com- 
munications protocols: Digital Equip- 
ment Corp.’s Decnet, Xerox Corp.’s 
Network System and the Transmis- 
sion Control Protocol/Internet Proto- 
col (TCP/IP). 

TCP/IP has emerged as the closest 
thing to an industry standard, large- 
ly because the U.S. Department of De- 
fense, which commissioned the pro- 
tocols’ development in the first place, 
requires that TCP/IP be used by all of 
its contractors. TCP/IP has gained a 
following among research and devel- 
opment firms — and thus among the 
primarily Unix-oriented vendors that 
sell computers to R&D firms. 

“The big spread of TCP/IP began 
when Berkeley 4.2 Unix was re- 
leased, and everybody and his broth- 
er began putting it into their boxes,” 

JEFF BABINEAU 
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says Daniel Lynch, president of the 
consulting firm Advanced Computing 
Environments in Cupertino, Calif. 
Like TCP/IP, Unix 4.2 was backed by 
the Defense Department. ‘‘So people 
said, ‘Hey, we’ll take what’s avail- 
able in terms of connectivity,’ ” 
Lynch says. 

Around 1984, TCP/IP was adopted 
by vendors such as Ungermann-Bass 
and Bridge, which sell networks to 
both the commercial and govern- 
ment/research sectors. TCP/IP’s ma- 
jor drawback is that it provides only 
the basic network functions such as 
routing, error checking, file transfer 
and terminal emulation. 

Important high-level functions 
such as network management, appli- 
cation-to-application communica- 
tions and exchange of editable docu- 
ments across a multivendor network 
are lacking. Users have discovered 
that one vendor’s implementation of 
TCP/IP does not necessarily commu- 
nicate with another vendor's. 

Virginia Metze, a systems manager 
for the University of Illinois Materi- 
als Research Laboratory, sees TCP/ 
IP as a far from perfect communica- 
tions solution. “People keep saying 
TCP/IP is a standard, without men- 


tioning the fact that it is primarily 
Unix-based,” she says. The universi- 
ty is currently converting to a TCP/ 
IP-based network, Metze reports, but 
her group successfully lobbied MIS 
for permission to go on using DEC’s 
communications protocol, Decnet, to 
communicate among themselves and 
with the rest of the organization. 
Her objections to TCP/IP are mani- 
fold. Unlike Decnet, it does not pro- 
vide record-level access, she says, 
and connecting DEC systems to a 
TCP/IP network would have re- 
quired third-party software, since 
the VMS operating system does not 
support TCP/IP directly, she adds. 
Metze expects that the university 


will eventually adopt the Open Sys- 
tems Interconnect (OSI). Adopting 
TCP/IP ‘“‘would make us keep to the 
connectivity schedule of small com- 
puter vendors that implemented 
Unix and a C compiler rather than 
large companies like IBM or DEC,” 
Metze notes. 

At the recent TCP/IP Vendors’ 
Workshop in Monterey, Calif., a ven- 
dor coalition was formed to try to 
iron out incompatibilities, develop 
applications and, in general, discuss 
how TCP/IP can become a more suit- 
able interim communications stan- 
dard while the world waits for OSI 
standards to emerge. 

— ELISABETH HORW!TT 





‘The big spread of 
TCP/IP began when 
Berkeley 4.2 Unix 
was released, and 
everybody and his 
brother began 
putting it into their 
boxes.’ 


— Daniel Lynch 
Advanced Computing Environments 











ae the ee of pulling 


Runaway costs. 
Delays. Downtime. 
Inflexibility. 
Familiar cabling 
bogeys that dis- 
appear when you 
install Teltone’s 
RS-232-C or IBM 
Type A 3270 data 
carriers. Because 











10801-120th Avenue NE, Kirkland, 


‘eltone Corporation, Washington 98033, 206-827-9626 
qehons Lick 183 Amber St., Markham, Ontario L3R 3B4, 416-475-0837 


existing phone wiring instead of data 
cabling is used to transmit your data toa 
local distribution center, terminal instal- 
lation becomes fast and simple. And 
moving terminals is about as easy as 
moving telephone extension numbers. 

The DCS Data Carrier System 
transmits your RS-232-C synchronous or 
asynchronous data over standard phone 
lines simultaneously with voice and 
switching signals (whether the switch is 
a PBX or Centrex). Our NOAX™ Coax 
Eliminator gives IBM Type A 3270 users 
the same mobility and freedom from 


| cabling limitations. 


A small unit at each workstation 
multiplexes data onto the phone line at 
frequencies above the voice band, pro- 
viding a dedicated data link without 
affecting phone operation. At your voice 
switch or EDP center, the data is trans- 
ferred via standard RS-232-C or BNC 
interface to your local computer center 
or to a multiplexer link for remote 
transmission. No need for an expensive 
new PBX or modems. 

Sound like a dream? It’s real: 60,000 
channels of similar Teltone equipment 
are installed and working in large and 
small businesses in North America and 
Europe. Teltone has been supplying tele- 
communications equipment, engineering 
anid applications support for 17 years. 

Call us at 1-800-426-3926 (in WA: 
206-827-9626). You'll sleep better. 


TELCON: 
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MICS Installation Accounting 


WRILY (UCM A ICeRS I UILBCOTE 


MICS puts all the “pieces” together, allowing you to 
communicate about utilization in terms everyone under: 
Stands—dollars and cents, not technical jargon. 

And accounting is only one of the many applications of 
MICS, our flexible and comprehensive IS Management 
System. The applications all fit together, too, because that’s 
what MICS is all about! 


Tell me more about MICS Installation Accounting and the other 
integrated applications. 


TES 
EE 
Address 


Zip/ 
a 


CO eS 
Mail to: Morino Associates, Inc. - 8615 Westwood Center Drive » Vienna, VA 22180 cw 
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Father of PC dons new hat studying medicine 


By DAVID BRIGHT 


A fter keeping a low profile for 
nine years, Ed Roberts — the 
father of the personal computer — is 
back. 

Roberts, who de- 


claims to have been the one to coin 
the term ‘“‘personal computer.” 

What is now Pertec Computer 
Corp. bought MITS in 1977 for $6 mil- 
lion, and a year later it ceased pro- 
duction of the Altair as the market 
became more competitive. The Al- 


: tair’s bus lives on, 
signed the popular Bl fe-fem 310), |44-a-9a8 however, as the S- 
Micro Instrumenta- 100 bus, around 


tion and Telemetry 

Systems (MITS) Altair, now keeps 
busy juggling two careers: medicine 
and computers. 

Currently a resident in internal 
medicine at the Medical Center of 
Central Georgia in Macon, Roberts 
also recently founded Datablocks, 
Inc., which makes real-time personal 
process control systems. 


Aiding the handicapped 


While remaining involved with 
Datablocks, Dr. Roberts hopes to 
open a private practice in a rural 
area. In addition, he is investigating 
ways of drawing upon his medical 
and technological backgrounds to 
help the handicapped. 

Following graduation from a Mi- 
ami high school in 1959, Roberts 
spent 10 years in the U.S. Air Force, 
earning his degree in electrical engi- 
neering along the way. While sta- 
tioned at Kirtland Air Force Base in 
Albuquerque, N.M., Roberts and 
three of his friends began making 
transistorized radio transmitters and 
lights in their spare time, which they 
sold by mail order to model airplane 
enthusiasts. 

They incorporated MITS in 1969 
and in 1971 made a name for them- 
selves by producing in kit form one of 
the first large-scale-integration- 
based programmable calculators. 


Competition trouble 


But after encountering tough com- 
petition from larger companies, MITS 
found itself $350,000 in the hole in 
1974 and moved on to its next chal- 
lenge — making minicomputer power 
available to the average person in an 
affordable system. Roberts designed 
the machine around Intel Corp.’s 
8080 microprocessor, with memory 
expandable from 256 bytes to 64K 
bytes. 

“‘We were down the tubes at that 
point,” Roberts recalls. “‘We went to 
our banker and said, ‘Look, we’ve got 
this product that’s going to come out, 
and we think it’s going to do really 
great. You need to give us another 
$65,000.’ ” 

MITS managed to obtain the mon- 
ey from the bank. Heralded as a 
breakthrough, the Altair 8800 ap- 
peared on the cover of the January 
1975 issue of Popular Electronics 
magazine. The first machines sold for 
a price of $297 without a case, $395 
with a case, and the response was to- 
tally unexpected. 


High MITS demand 


At that time, Steve Wozniak had 
yet to build the first Apple I, and the 
announcement of the IBM Personal 
Computer was more than six years 
away. However, MITS was immedi- 
ately deluged with 4,000 orders. 
With the help of Bill Gates and Paul 
Allen, who wrote a Basic interpreter 
for the Altair, MITS sold some 30,000 
systems throughout the next 2% 
years. With the Altair, Roberts 


which a multitude of 
systems have been built. 

Based in Glenwood, Ga., Roberts’ 
new company introduced its first 
product, the Altair-II Personal Con- 
trol System, last July. With a set of 
over 30 stackable hardware building 
blocks, users can construct systems 


according to their particular applica- 
tion needs. 


Wide application range 


The range of potential applica- 
tions includes security systems, envi- 
ronmental control, robotics and pro- 
duction line automation. 

Roberts is also investigating the 
feasibility of building a sophisticat- 
ed, voice-actuated wheelchair for 
paralyzed persons. Another possible 
project is finding a way to help mus- 
cular dystrophy victims take advan- 
tage of their intact central nervous 
systems. 

“T enjoy what I’m doing,” Roberts 
says. 











USING AI TO DELIVER DB2 TO MANAGEMENT 


Introducing INTELLECT/DB2 — the system that 
dramatically enhances your investment in DB2 
by making DB2 accessible to managers in plain 
English. INTELLECT/DB2 was developed by 
Artificial Intelligence Corporation, the pioneer 
in commercial Al technology and the creator 
of INTELLECT, the Al-based natural language 
processing software used by hundreds of 
organizations worldwide. 


Attend this free half-day seminar and learn 
about the six requirements for delivering DB2 
to management. 


1. NATURAL LANGUAGE 
INTELLECT/DB2 allows managers to ask ques- 
tions of a DB2 database in English. Its use of 
advanced Al techniques allows users to request 
information in any way. The system understands 
ambiguous questions, and lets managers express 
themselves using their own vocabulary, which 

it learns as it’s used. Al-based natural language 
delivers DB2 in English, eliminating the need 

to learn a computer language. 


2. AD HOC ANALYSIS 

INTELLECT/DB2 enables managers to get answers 
to complex questions easily and see the results 
in the format they want. Statistics such as totals, 
minimums, maximums and percentages, and 
complex functions including correlations and 
ratios need only be requested. Users see results 
displayed in summary form or graphs automati- 
cally. And they get all this without knowing 
anything about the database structure, because 
INTELLECT/DB2 uses Al to handle the details 
automatically and transparently. 


3. APPLICATION BUILDING 


INTELLECT/DB2 provides facilities to build per- 
sonal applications in English. Within the sys- 
tem’s security constraints, users can create and 
update tables, build forms for data presentation, 
and request reports. The system’s Al techniques 
free the user from having to specify the details. 


4. PROPER USE OF DB2 


INTELLECT/DB2 uses all DB2 capabilities such 
as security, the catalog and indexes to the 
system's advantage. And as a SQL generator, 
INTELLECT’s interface to DB2 takes full 
advantage of DB2’s power. 


5. OPEN ARCHITECTURE 
INTELLECT/DB2 allows users to employ DB2 
databases or other databases and file structures 
in many additional ways. With INTELLECT’s PC 
Link, they can ask questions in English on a PC, 
have the results from DB2 reformatted into a 
Lotus 1-2-3 worksheet, and sent down to a PC. 
And, advanced work in Al provides voice input 
to your DB2 database. 


6. THE RIGHT VENDOR SUPPORT 


Our 11 years of experience in delivering com- 
mercial Al business solutions to over 450 cus- 
tomers means that you get fast, expert assistance 
in using INTELLECT/DB2. You have access to 
complete product support, including a telephone 
hotline, comprehensive training programs, pro- 
fessional consulting, and tutorial documentation. 


Attend this free seminar. See for yourself how 
using Al can help you deliver DB2 to manage- 
ment. Call our Seminar Registration Office today 
at (617) 890-8400 to reserve your seat, or return 
the coupon. 


AlCorporation 


Atlanta, GA Nov. 
Boston, MA Dec. 
Chicago, IL Nov. 
Chicago, IL Dec. 
Dallas, TX Nov. 
Detroit, MI Dec. 3 
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S.E, Palo Alto, CA Dec. 
Toronto, Canada Nov. 
Washington, D.C. Dec. 
Call (617) 890-8400 
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Micros in 


A tiger by 
the tail 


Microcomputers 
have shaken the 
very foundation 


of data 
processing 


By DOUGLAS BARNEY 


t was more than a decade ago 
that the once-lowly microcom- 
puter was born. On that first ar- 
rival, many called them toys. 
They were not only difficult to 
use, but also lacked power. Ran- 
dom-access memory was mea- 
sured in bits, not bytes, and 
packaged applications software 
was nonexistent, leaving most 
MIS executives unimpressed. 

But despite its relatively qui- 
et birth, the micro has shaken 
the very foundation of data pro- 
cessing and captured the imagi- 
nation of an American public 
that had never felt comfortable 
with computer technology. 

“People are going PC crazy,” 
notes Recy Dunn, director of ad- 
minstration services/MIS at Big 
Three Industries, Inc., a Fortune 
500 firm based in Houston. 


No end to capability 


Already microcomputers can 
access data bases of more than a 
gigabyte on optical disks, act as 
multiuser platforms, connect 
with a variety of host and de- 
partmental processors and, in 
some cases, even replace expen- 
sive mainframe installations. 
And there appears to be no end 
in sight. 

Microcomputers are not only 
getting better, they are getting 
much cheaper. 
Lower component 
costs and the the 
rise of an IBM 
standard for PCs 
have allowed a 
myriad of manu- 
facturers to sur- 
vive and drive 
prices down. An 
IBM-compatible 
can now be had 
for as little as 


$365 through mail order. “‘It is 
almost mind boggling how this 
is happening and how these peo- 
ple are staying in business,” 
says Fred M. Zickert, manager 
of personal computers for Eaton 
Corp. in Cleveland. 

The low price of microcom- 
puters has led to a proliferation 
of applications. For example, an 
IBM Series/1 PC allows Sam K. 
Leming to run minicomputer 
software on a lower cost ma- 
chine and thus distribute pro- 
cessing to more users. Leming is 
DP manager for Kroger Co., a 
nationwide chain of pharmacies 
and supermarkets. ‘We can put 
a PC in there, and the support is 
the same as that for the Series/ 
1,” he says. 

Low cost is just one advan- 
tage of microcomputer technol- 
ogy. While a mainframe might 
take up an entire air-condition- 
ed room, micros generally re- 
quire a portion of a desktop. 
And while mainframes may re- 
quire a staff of experts to keep 
them up and running, micros 


can be piloted by a novice. 
Micros can also act as a vari- 
ety of terminal devices and even 
processors through various 
software and hardware prod- 
ucts. ‘Emulation boards make 
the PC the ideal workstation for 
everything,” Leming says. _ 
“The communications facili- 
ties are what really moved the 
PC into data processing. The 
terminals have gone away; the 
PCs have replaced them. We 
have a dual-function machine, 
and it is doing the job very 
well,”’ Eaton’s Zickert says. 


Dee their constant in- 
crease in capability, mi- 
cros keep getting smaller. 
Transportable computers, many 
with hard disks and built-in 
printers, allow users to compute 
on the road and use the same 
machine for home and office 
use. Laptop computers go a step 
farther and allow computing on 
airplanes, in the woods or on 
the desk. Hand-held computers 
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‘We used to have a running joke, “I want a Cray 
micro.” By God, you will have one one of these 
days, probably in your vest pocket, and it will have 
unlimited memory.’ 


help keep track of warehouse inven- 
tories and can upload their data to 
larger systems. 

Indeed some true computer buffs 
wear watches that store data or pro- 
gram codes that can be sent to other 
systems. Bicyclists enjoy a range of 
computers that can keep track of 
heart rate, speed, distance and time. 

The stage is set for another micro- 
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system. With Network Interface II, Burroughs terminal users are able to 
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Joseph & Cogan Associates, Inc. Providing flexibility to your network. 
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Naperville, IL 60566. 


Xe 


Joseph & Cogan Associates Inc 


op sa ee - 
A BUITC UugNs company 


312/420-8580 


— Samuel P. Lyles 
Business Records Corp. 


computer revolution. The perfor- 
mance of microprocessors is now 
measured in million instuctions per 
second (MIPS) and potential addres- 
sability in gigabytes. The main thrust 
of this power will be to provide a 
quantum leap in the capability of sin- 
gle-user workstations. 


M icros based on the Intel 
Corp. 80386, running at 4 
MIPS with a potential address space 
of 4G bytes, have already hit the 
market, and machines based upon the 
Motorola, Inc. 68020 and 68030, the 
latter of which runs at 8 MIPS, are ei- 
ther introduced or on the way. 

Still, most of the power of these 
processors, particularly the Intel 
80386, is potential. As usual, systems 
software and applications software 
are lagging behind hardware ad- 
vances. In fact, the major advantage 
of machines based on these new pro- 
cessors is increased speed rather 
than the ability to run larger and 
more sophisticated software. 

Despite what some might call tech- 
nological overkill, hardware develop- 
ers still are not satisfied. ‘“‘We used to 
have a running joke, ‘I want a Cray 
micro.’ By God, you will have one one 
of these days, probably in your vest 
pocket, and it will have unlimited 
memory,” remarks Samuel P. Lyles, a 
theoretical physicist and director of 
research and development for Busi- 
ness Records Corp., a computer firm 
based in Dallas. 


Optical computers 


Optical computers operating at the 
speed of light offer another possibili- 
ty, but the development of and appli- 
cations for optical computers may be 
long in coming. “The optical comput- 
er is truly blue sky,” notes Charles 
Simoni, head of applications develop- 
ment for Microsoft Corp. 

And, according to Lyles, progress 
in storage media, much of it occur- 
ring at Carnegie-Mellon University, 
has just as far-reaching implications. 
“They have already built a prototype 
of a storage medium with one giga- 
byte per square centimeter, and the 
theoretical limitation of what they 
are doing is 100 trillion bytes per 
square inch,” he says. 

“Where we are lacking and the 
next big frontier now is what to do 
with all this horsepower for society 
in general. We need a greater empha- 
sis on application engineering. The 
guys inventing hardware are eons 
ahead of everybody else.” 


B ut problems are certain to 
emerge with the quickening 
pace of hardware technology. “If I 
have 100 terabytes of storage and I 
put that much data out there, how do 
I find it when I want it? Trying to 
find a record in a 100-terabyte disk is 
like identifying a grain of sand some- 
where between Earth and the moon,” 
Lyles says. 
Microsoft’s Simoni has already 
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gone through such a revolu- 
tion and eagerly anticipates 
another. In 1965 while living 
in Hungary, Simoni worked 
with Soviet vacuum tube 
computers. 

By 1972, however, he was 
working at Xerox Corp.’s 
Palo Alto Research Center, a 
center that has since defined 
much of the current state of 
micro technology. ‘I jumped 
into a time warp,” Simoni 
says. 

Although his expectations 
may not be as high as Lyles’, 
Simoni sees major change 
ahead: ‘‘1986 is a transition- 
al year,” Simoni says. 


Performance plateau 


Software for the more ad- 
vanced microprocessors re- 
mains the key question. ‘‘The 
80386 and the 68020 are just 
around the corner, and when 
those machines arrive we 
will see a kind of plateau in 
the performance area that 
will allow software to con- 
solidate,” Simoni says. 

Simoni downplays some of 
the expectations for the next 
generation of hardware. 
“Four gigabytes [of address- 
able memory of the 80386] is 
somewhat of a hype. A con- 
ple of hundred megabytes 
will push the limits of the 
80386.” 

Again, software is to 
blame. “If we do use that 
much memory, software de- 
velopment cycles will get 
longer,’ Simoni says. 

In addition, larger pro- 
grams will consume CPU cy- 
cles and decrease CPU speed. 
Some mainframe applica- 
tions, however, will find 
their way to micros, accord- 
ing to Simoni. In those in- 
stances, writing for a micro- 
computer becomes just as 
complex as writing for a 
mainframe. 


B ut some of the most 
stunning advances 
may not be purely based 
upon faster chips, greater 
storage or a larger address 
space. Networking micro- 
computers promises to bring 
change to the structure of 
data processing systems. 

Networked PCs, tied to mi- 
cro-based file servers or 
minicomputers, will replace 
or augment host-based sys- 
tems, particularly on a de- 
partmental level, according 
to some. 


Problem with networking 


The problem with 
networking is the lack of a 
truly sophisticated’ network 
operating systems and a 
shortage of high-quality ap- 
plications. 

“Once we get to some rea- 
sonable local-area network 
and departmental processor, 
we will see a lot more func- 
tions downloaded to them,” 
says Don Norman, vice-presi- 
dent of MIS for Montgomery 
Ward & Co. 

With better networking 
software as well as more so- 


phisticated file servers and 
departmental processors, 
networking may finally come 
of age. 


: he future of depart- 

mental computing 
may well be on LANs rather 
than on minicomputers,”’ 
says Merv Adrian, senior 
programmer analyst for 
Shearson, Lehman Brothers, 
Inc. and chairman of the New 
York PC micro-to-mainframe 


Special Interest Group of the 
New York PC Users Group. 
Adrian looks to Intel 
80386-based file servers or 
departmental controller de- 
vices as a way of replacing 
minicomputers such as the 
IBM System/36 and 38. 
Regardless of which path 
microcomputer technology 
takes, it is clear that the mi- 
cro has become, and will re- 
main, an indispensable part 
of computing for years to 
come. a 





‘Four gigabytes [of addressable 
memory of the 80386] is somewhat of a 
hype. A couple of hundred megabytes 
will push the limits of the 80386.’ 
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John Blankenbaker: Inventor of Kenbak-1 


Also designed first 
Symbolics AI unit 


By DAVID BRIGHT 


A fter 15 years of 
dreaming about a low- 
cost computer that the gener- 
al public could afford, John 
Blankenbaker in 1971 finally 
produced such a system. Tak- 
ing six letters out of his 
name, he dubbed the $750 
system the Kenbak-1, play- 
ing on the name’s similarity 
to that of the popular, low- 
cost Kodak camera. Unfortu- 
nately, only 48 of the bread 
box-size 256K-byte systems 
were sold, forcing Kenbak 
Corp. to go out of business in 
1973. 

Perhaps atoning for that 
disappointment, however, 
the Kenbak-1 took top hon- 


‘It caught the 
public’s fancy 
that a computer 
could be put on a 
chip and not have 
to be expensive.’ 
— John Blankenbaker 








ors in The Computer Muse- 
um’s Early Model Personal 
Computer Contest held this 
May in Boston. And after 
building the Kenbak-1, Blan- 
kenbaker went on to design 
Symbolics, Inc.’s first artifi- 
cial intelligence workstation. 

Primarily intended for 
educational purposes, the 
Kenbak-1 used eight data 
buttons for input and eight 
lights for output. It ran as- 
sembly language, which had 
to be compiled by hand. Con- 
cerning sales to the public, 
Blankenbaker says the ma- 
chine’s small size and low 
price actually worked 
against it. 

“T had found that individ- 
uals were very dubious,” he 
recalls. “‘Most individuals re- 
garded computers as giant, 
expensive machines. They 
couldn’t believe that a rela- 
tively small machine at a rea- 
sonable price could exist that 
would allow some reasonable 
problems to be run.” 

Since the Kenbak-1’s pro- 
cessor was built from several 
components, it was not a mi- 
croprocessor. Although hav- 
ing a microprocessor was not 
a strict requirement for PCs, 
Blankenbaker says that per- 
sonal computers later became 
extremely popular partly be- 
cause of the public’s fascina- 
tion with microprocessors. 
“It caught the public’s fancy 
that a computer could be put 
on a chip and not have to be 
expensive,” he says. 

But by. then, Kenbak had 


closed its doors. 
Blankenbaker conceived 
the idea of a small, afford- 
able computer while working 
on a binary-coded arithmetic 
project as an engineer at 
Hughes Aircraft Co. 
Following his stint at 
Hughes Aircraft, he did some 
consulting work and then 


Systems, Inc., where he spent 
eight years. 

Blankenbaker then struck 
out on his own and formed 
Kenbak. After Kenbak fold- 
ed, he built a computer sys- 
tem for International Com- 
munication Sciences that 
allowed the digital transmis- 
sion of voice. At Symbolics, 


sion of the LM-1 artificial in- 
telligence system that had 
been developed at MIT. 
Blankenbaker returned to 
Quotron in 1983 and retired 
two years later. Now he 
plays the stock market from 
his home in Chadds Ford, 
Pa., and says he has barely 
touched a computer in the 





joined what is now Quotron 


he designed a production ver- 


past year. 


@ John Blankenbaker 





wreaked havoc in boardrooms, training 
sessions, and trade shows. Wherever 
le were forced to view dull and often 
} projected images, The Squints were 
running rampant. 











THE EDP-58 XL MONOCHROME 
COMPUTER PROJECTION SYSTEM 
IS CHANGING ALL THAT. 

, of these 
gue tere - and nt beh and 
Clearer than anything they’ve seen before. 





As a result, The Squitits are fading out of 
the business picture fast. 
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The Electrohome EDP-58 XL is a real eye- 
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phor delivers a bright image that's comfort- 
engineered for easy readability on 4’ to 10’ 


diagonal, curved, flat, or rear screens. And 
it’s so reliable, it comes with a full year's 
warranty on parts and labor. 
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cart or desk-top stand for portable use, or 








=" ceiling mount for fixed installations. 
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to: Electrohome Limited, Advertising 

ent, P.O. Box 628, Buffalo, 
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MICROPROCESSORS: 
INTEL CORP.’S 80 SERIES 


Managers wait at crossroads 





of 80386-based technology 


By DAVID BRIGHT 


ecause the future direction of 

Intel Corp. 80386-based sys- 
tems remains unclear, managers are 
having a difficult time planning their 
personal computer strategies. Al- 
though the 32-bit 80386 microproces- 
sor holds great promise as the basis 
of advanced personal computer and 
multiuser systems, it will take time 
for such systems to be developed, 
along with appropriate software, and 
for a standard to emerge. 

In the near future, there are three 
directions that the 80386 personal 
computer market could take. It could 
follow either Compaq Computer 
Corp., the first major vendor to intro- 
duce an 80386-based system; or the 
Personal Computer Extended Tech- 
nology Standards Committee (PCET), 
which is trying to set an IBM Person- 
al Computer AT-compatible bus stan- 
dard with a 32-bit extension; or IBM, 
provided Big Blue introduces an 
80386-based PC as expected. Com- 
pounding the problem, it is uncertain 
what version of Microsoft Corp.’s 
MS-DOS will be the dominant operat- 
ing system on the new machines. 


‘This is the most 
difficult time we’ve 
had in years.’ 
Questions about the 
market kave no 
clear-cut answers. 


— Julian Horwich 
CAMP director 








For planning, “‘this is the most dif- 
ficult time we’ve had in years and 
years,” says Julian Horwich, director 
of the Chicago Association for Micro- 
computer Professionals (CAMP) and 
technology planner at a large phar- 
maceutical company. Horwich says 
CAMP’s members have many ques- 
tions about the 80386 market but no 
clear-cut answers. 

With no clear indication of what 
80386-based systems will be on the 
market in one or two years, members 
are unsure whether they should plan 
to stick with 80286-based technol- 
ogy. In addition, members need to 
know for which operating system the 
key software developers plan to 
write their applications, whether it 
be MS-DOS in 80286 protected mode, 
a proprietary IBM version of PC-DOS 
or some other version. Much depends 
on IBM’s plans, Horwich says. 

Dataquest, Inc. analyst Norm 
DeWitt, who expects IBM to intro- 
duce its 80386-based machine in the 
second quarter of 1987, says a replay 
of the IBM AT’s acceptance is likely 
to occur with the new machine. The 
AT was introduced in August 1984, 
and through the end of 1984, 71,000 
systems were sold, according to Data- 
quest estimates. In 1985, AT sales 
bulged to approximately 475,000 sys- 
tems, DeWitt says. However, he does 
not rule out the possibility of the 
Compaq system being better received 


than the IBM system. 

The PCET industry committee 
boasts some 65 members, including 
representatives from ROM BIOS sup- 
plier Phoenix Technologies, Ltd., 
Emulex Corp. and Olivetti Advanced 
Technology Center, Inc. Its proposal 
for a 32-bit bus extension could catch 
on, but many observers are quick to 
point out that the marketplace, not 
committees, sets standards. 

“‘We’re going to sit on the sidelines 
on that issue and wait to see in what 
direction the market goes,” states Ed 

Continued on page 176 
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Unix operating system 
taps Intel effectively 
n operating system is available that makes 


A better use of the Intel Corp. 80286 and the 
80386 than Microsoft Corp.’s MS-DOS. It is Unix. 

Compaq Computer Corp.’s Deskpro 386 runs 
Microsoft’s Xenix V/286 version of Unix, and Mi- 
crosoft says it will deliver a version tailored for 
the 80386 in the first quarter of 1987. While 
Xenix gives 80286- and 80386-based systems 
multiuser capability and expands their attrac- 
tiveness as technical workstations, MS-DOS — 
with its tremendous base of applications soft- 
ware — is for the near term expected to remain 
the personal computer operating system stan- 
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dard. But MS-DOS will eventually run as a task 
under Unix on most new systems, predicts Intel 
80386 Marketing Manager Dana Krelle. 
Compared with personal computer systems, 
80386-based multiuser systems running Unix are 
less bound by IBM's 80386 strategy and Micro- 
soft’s MS-DOS plans. Observers say such mul- 
tiuser machines, which should begin to arrive in 
the first half of 1987 and carry prices in the 
$9,000 to $30,000 range, could dramatically im- 
pact the market for departmental systems. The 
first such machine may come from Altos Comput- 
er Systems, Inc., which is developing a 60-user 
system that will range in price up to more than 
$40,000. Other likely candidates include Conver- 
gent Technologies, Inc., Sperry Corp. and even 
Wang Laboratories, Inc. and Data General Corp. 
William Welty, an analyst with Hambrecht & 
Quist in San Francisco, refers to the coming batch 
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of 80386-based multiuser systems as “VAX kill- 
ers,” because their expected per-million instruc- 
tions per second (MIPS) cost is $5,000, compared 
with the $60,000 per-MIPS cost on superminicom- 
puters like the VAX. The systems will also have 
the ability to run the huge base of MS-DOS appli- 
cations. 

This MS-DOS capability also gives the 80386 
an advantage over Motorola, Inc.’s competing 32- 
bit MC68020 microprocessor, which in 1985 ac- 
counted for 60% of the 32-bit microprocessor 
market, Dataquest, Inc. estimates indicate. But in 
September, Motorola put more pressure on Intel 
by announcing the 8-MIPS 68030 microprocessor, 
which, like the 80386, has an on-chip memory 
management unit. Welty expects Intel to respond 
to Motorola’s challenge by upping the 80386’s 
speed from 16 MHz to 20 MHz in early 1987. 

— DAVID BRIGHT 


Continued from page 175 

Juge, director of marketing planning 
at Tandy Corp. “When IBM enters 
the market, we’ll know what the 
standard is.”’ Tandy’s official opinion 
is that the 80286 will be the primary 
personal computer chip through the 
rest of this decade, Juge notes. 

A common complaint among man- 
agers is that the 80386 situation rep- 
resents a classic case of hardware 
outpacing software. Although the 
80286 can address 16M bytes. of 
physical memory, and the 80386 can 
address 4G bytes, the current version 


Lummis Crest’s John Sykes 


of MS-DOS addresses only 640K 
bytes. Further, both the 80286 and 
80386 support multitasking, while 
MS-DOS does not. 

“It makes you wonder, Is Intel go- 
ing to come out with an 80586 that 
has no software for it?’ asks Earl 
Phillips, who plots personal comput- 
er strategy at Arvin North American 
Automotive in Columbus, Ind. 

Like many managers, Phillips is 
keeping an eye on Compaq’s Deskpro 
386, but he is not planning to rush 
out and buy any. The Compaq system 
basically offers double the speed of a 
PC AT, but with the possible excep- 
tion of computer-aided design appli- 
cations, having that extra speed is 
not crucial. If his company did decide 
to buy any Deskpro 386s, they would 
probably be used as file servers in a 
local-area network, Phillips says. 

With its extra power, and optional 
130M-byte hard disk drive with a 
fast access time of 19 msec, the Desk- 
pro 386 is being positioned as a file 
server for other personal computers 
as well as a stand-alone system. 
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While many managers are hesitant 
about buying 80386-based hardware 
at the present time, they will natural- 
ly take a more serious look at the 
technology when IBM enters the mar- 
ket. 

“We're still trying to catch up to 
the 80286,” remarks John Sykes, 
manager of office automation at 
Lummis Crest, Inc. As a construction 
and engineering subsidiary of Com- 
bustion Engineering, Inc., Lummis 
Crest in Bloomfield, N.J., currently 
augments its IBM PC XTs and ATs 
with Compaq transportable systems. 


No great need for 386 now 


“‘When IBM comes out with one [an 
80386-based system], we will have to 
evaluate our long-range planning to 
see how the product is going to fit 
in,” Sykes acknowledges. “But right 
now there’s no screaming need for it 
[the 80386].” 

Sykes says the same thinking ap- 
plies to 80386-based accelerator 
boards, which are said to double the 
speed of applications running on ex- 
isting PCATs. Intel late last month in- 
troduced its $1,995 Inboard 386/AT 
board, which runs at 16 MHz, and 
similarly priced boards are expected 
from several other vendors by early 
1987. Although he plans to stay 
abreast of the current technology, 
Sykes will ‘‘not start upgrading peo- 
ple if they don’t need it.” 

“A chip in itself is not of any val- 
ue,”’ adds David Epstein, manager of 
electronic text processing at Dow 
Jones & Co. textbook publishing sub- 
sidiary Richard D. Irwin, Inc. in 
Homewood, Ill. ‘I’m not that excited 
by raw processor speed. ss 

Epstein says his company could 
benefit if minicomputer publishing 
packages were ported to 80386-based 
systems but adds that he is not as ea- 
ger to buy a new system now as he 
was five years ago since his company 
already has a lot invested in the tech- 
nology. 

Given the higher prices of 80386- 
based equipment and the lack of com- 
plementary software, some managers 
say that if they need to run more 
powerful applications, they can of- 
ten tap a hidden resource: the same 
minicomputers that the 80386 is pre- 
dicted to rival. 

“TI don’t want to break the bank,” 
states Russ Heilman, who runs an in- 
formation center for Wisconsin’s De- 
partment of Industry, Labor and Hu- 
man Relations in Madison. 

Before putting out additional mon- 
ey for 80386-based systems, Heilman 
says he will first look to his depart- 
ment’s VAX superminicomputer for 
the needed power. 


Operating system software needed 


In addition to a hardware stan- 
dard, what’s sorely needed in order 
to give 80386-based PCs a boost is ad- 
vanced operating system software. 

Although 80386-based hardware 
can essentially put the power of a su- 
perminicomputer on a desktop, the 
MS-DOS operating systems currently 
available for PCs simply cannot har- 
ness that power. For that matter, 
even the 80286 is not used to its ful- 
lest potential. 

Like the 80286, the 80386 sup- 
ports multitasking. But in addition, 
the 80386 has the ability to run sev- 
eral operating systems at once — 
whether they be MS-DOS, Unix or 
even proprietary. While maintaining 
compatibility with the 8086, 8088 
and 80286, the 4MIPS 80386 can ad- 


dress 4G bytes of main memory and 
64 trillion bytes of virtual memory. 

Although the 80286 can address 
16M bytes of main memory, the pre- 
sent versions of MS-DOS put a 640K- 
byte limit on the amount of memory 
that can be addressed. Microsoft is 
working on the next version of MS- 
DOS, which will support multitask- 
ing and eliminate the 640K-byte bar- 
rier. 

Selected applications developers 
are currently testing the new MS- 
DOS, which should finally be re- 
leased in 1987. The new MS-DOS is 
being designed to run on 80286 and 
80386 systems, as the 8086 and 8088 
do not support multitasking. 

One can only guess as to when a 
DOS that takes advantage of the 
80386’s extended capabilies will be 
available. a 
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Can You Accept 
ur Challenge? 


The high standards of SAS Institute employees 
are reflected in the quality of our software. We 


program—both developed 

and produced ware Race both as high-quality as 

our software. Over 60% of our staff is committed 

to research and development. Challenge 
yourself with one of these openings! 


C Developers 

Senior Systems Developer (C Compiler) will work on 
code generation and optimization for the SAS/C™ compiler 
and library for iIBM® mainframes. A bachelor’s degree in 
computer science, mathematics, or a physical science is re- 
quired. In-depth knowledge of the C language, IBM 370 ob- 
ject code, and compiler optimization techniques (both 
machine-independent and machine-specific) is required. 
Experience with compiler front-ends or mathematical pro- 
gramming in IBM 370 assembler language is a plus. 
Assistant Software Developer will design and implement 
SAS System features in the C language for data proces- 
sing and information management. This includes features 
to generate reports, query data bases, and produce plots 
and charts. Other responsibilities include supporting ex- 
isting procedures in the C language. Applicants must have 
a bachelor’s degree in computer science or the equivalent 
in education and work experience. Knowledge of data 
structures, programming language design and implemen- 
tation, parsing, grammar construction, and the C language 
is required. 


MVS 

Systems Developer will develop and maintain the SAS 
System supervisor components for the IBM MVS environ- 
ment that interfaces to communication terminals such as 
IBM 3278, 3279, 3287, and 3268. Applicants must have 
knowledge of one or more of the following: SNA protocols, 
the ACF/VTAM access method, 3270 data streams, 
MVS/XA_ supervisor services, or IBM 370 assembler 
language. E i with di g and supporting large 
software systems, VTAM/NCP service aids, the C language, 
and the SAS System are significant assets. A bachelor’s 
degree in computer science or equivalent work experience 
is required. 





Systems Developer will analyze the performance of the 
SAS System under MVS. Specific responsibilities include 
identifying any performance problem areas, suggesting 
ways to improve system performance, and helping imple- 
ment the changes. Candidates must be able to develop a 
comprehensive performance management program in- 
cluding creating test suites for performance comparisons 
between releases. Knowledge of data and storage 
management techniques and algorithms is required. Ap- 
plicants should have a minimum of three years’ systems 
programming experience. Technical proficiency in IBM 370 
assembler and one other high-level language (C preferred); 
and a bachelor’s degree (computer science preferred), or 
equivalent experience, are required. 


CMS 


Systems Developer will work in the area of performance 
analysis for the SAS System under CMS. Responsibilities 
include implementing a methodology to perform the 
analysis, and designing prototypes to ensure the quality 
and efficiency of the SAS System under CMS. Applicants 
must have a bachelor’s degree in computer science or 
equivalent work experience; experience in VM/CMS perfor- 
mance lysis, and/or experi with large applications 
systems. Proficiency in IBM 370 assembler language is re- 
quired. Knowledge of C, PL/I, and FORTRAN is helpful, and 
knowledge of SAS software is a plus. A minimum of three 
years’ programming experience is preferred. 
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Systems Developer will design and implement the SAS 
System full-screen interface under CMS, and will par- 
ticipate in implementing the SAS I/O subsystem under 
CMS. Applicants must have a bachelor’s degree in com- 
puter science or equivalent work experience, and a working 
knowledge of VM/CMS and IBM 370 assembler language. 
Knowledge of C, PL/I, and FORTRAN is helpful, and 
knowledge of SAS software is a plus. A minimum of two 
years’ programming experience is preferred. 
DOS/VSE 


Systems Developer (IBM 370 Assembier) will be respon- 
sible for writing, maintaining, and debugging the SAS 
System interface code for the DOS/VSE environment, and 
diagnosing and fixing problems encountered when porting 
SAS software to the DOS/VSE environment. Applicants 
must have a bachelor's degree in computer science, mathe- 
matics, or a physical science, or equivalent work ex- 
perience. Excellent knowledge of IBM 370 assembler 
language, and of system interfaces on at least one IBM 
mainframe operating system is required. Knowledge of at 
least one high-level language (C preferred) is also required. 
DOS/VSE experience and assembler-level debugging ex- 
perience are desired. 

VAX™ 

Systems Developer will assist in developing the SAS 
System under VMS™ Applicants must have experience in 
1/O interfacing, including graphics and full-screen, disk and 
tape drives and devices. Requirements include in-depth 
knowledge of VMS intemals, knowledge of RMS/QIO and 
data base internals, a minimum of three years’ experience 
as a VMS system programmer, and a bachelor’s degree in 
computer science or equivalent work experience. 


Prime 

Systems Developer wil be responsible for porting the 
SAS System to the Prime 5C series machine and for 
developing machine (host) interfaces, which include 
memory management interfaces, I/O interfaces (disk, tape, 
terminal, and other devices), and interfaces to other low 
level operating system functions. baa enna encanto 
bachelor’s degree in computer science or 

experience, and in-depth knowledge of viaanaoasink 
Knowledge of the C language and the SAS System is 
desired. 


Data General 


Systems Developer will be responsible for porting the SAS 
System to the Data General ECLIPSE® MV series under the 
AOS/VS operating system and for developing machine 
(host) interfaces, which include memory management inter- 
faces, 1/O interfaces (disk, tape, terminal, and other 
devices), and interfaces to other low level operating system 
functions. This person must have a bachelor’s degree in 
computer science or equivalent work experience, and in- 
depth knowledge of AOS/VS internals. Knowledge of the C 
language and the SAS System is desired. 


Applications 

Assistant Systems Developer will be responsible for 
developing and maintaining SAS/FSP® software. Ap- 
plicants must have a bachelor’s degree in computer 
science or equivalent work experience, a minimum of one 
year’s programming experience, and an in-depth 
knowledge of the C language. Knowledge of the SAS 
System is desirable. 

pementcaapiecevarehar mee: NR 
ware tools. Responsibilities include researching pss 
methods, writing preliminary documentation, and evalua- 
ting user feedback. A bachelor's degree in a quantitative 
field or equivalent work experience is required; an 
advanced degree is preferred. Applicants must have ex- 
perience with one or more of the popular financial modeling 
products and familiarity with modern financial methods. 
Substantial programming skills are required. Knowledge of 
the C language and the SAS System is preferred, and 
knowledge of numerical techniques is a plus. 


Relational Data Base Software Developer will research 


niques, 
have a Ph.D. in computer science or equivalent work ex- 
perience. 


Data Management Tester will test and document fourth 
generation languages, data base management systems, 
SQL, and reporting features. A bachelor’s degree in com- 
puter science or equivalent work experience is required. 
Experience with the SAS System, data base management 
systems, and query languages is preferred. Applicants 
must have a strong programming background and be 
highly motivated. 

Senior Mathematician will research and develop 
numerical software for scientists and numerical analysts. 
Applicants must have a Ph.D. in mathematics or physics or 
equivalent work i Experience in the areas of 
numerical solution of differential equations, integration, 
function approximation, linear algebra, and special func- 
tions is required. 

Language Processing 

Systems Developer will be responsible for the research 
and development of natural language processing and 
speech recognition products and their integration into the 
SAS System. Applicants must have an advanced degree in 
computer science or computational linguistics, and four 
years’ relatec work experience. Technical proficiency in 
LISP and/or the C language is required, and a working 
knowledge of SAS software is desired. Experience with 
writing a natural language product and support of large soft- 
ware systems is desired. 


Quality Assurance 

Quality Assurance Analyst will design, implement, and 
conduct testing strategies for SAS software, including data 
base interfaces. Other duties include developing software 
tools to automate the quality assurance process. Applicants 
must have a bachelor’s degree in computer science or infor- 
mation management, or equivalent work experience. 
Preferred experience includes two years’ designing, im- 
plementing, or administering data base management 
systems and products, such as SYSTEM 2000 DBMS, DB2, 
SQL, and IMS; two years’ experi g with the 
SAS System; and two years’ experience in one of the 
following areas: OS/MVS, VM/SP, TSO, CMS, ISPF, or 
DOS/VSE. Good communications skills are required. 


Quality Assurance Associate Analyst will assist in 
testing SAS software for personal computers. Duties in- 
Clude writing test programs and tools, and processing pro- 
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The price of 
success: IBM 
370 system 
just won't die 


By JAMES CONNOLLY 
and JEFFRY BEELER 


he key term was common archi- 
tecture, which meant common 
peripherals, common software 
and common operations staffs. 
More than two decades have 
passed since the launch of the 
earliest major effort to produce 
a single computer architecture 
for all types of users. The pro- 
ject’s name carried a number de- 
rived from the concept of serv- 
ing everybody. To IBM, the 360 
stood for all degrees on the com- 


pass. 

The IBM 360 was the first of a 
series of processor families, in- 
cluding today’s 3090 and 4300 
product lines, that are collec- 
tively known as the 370 archi- 
tecture machines. For reasons 
that current and former IBM of- 
ficials cannot explain, the archi- 
tecture carries the 370 number 
— derived from its announce- 
ment during the 1970s — rather 
than the original 360 label. 


Few common elements 


There are few common ele- 
ments from the System 360 
models announced in 1964 re- 
maining in the 3090 Model 400s 
that began shipments last sum- 
mer. But IBM officials boast 

that software 
written for a 360 
can still run on a 


IBMis unlikely 3220 


to scrap the 370 
architecture in 
the near future 


IBM has _ served 
commercial users, 
engineers and sci- 
entists with the 
same types of sys- 
tems. 

IBM has main- 
tained that com- 
mitment to a com- 
mon architecture, 
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at least at the large-systems lev- 
el, for more than the 20 years 
that the company originally 
hoped for. Surpassing that 20- 
year mark raises the question of 
how much longer IBM can stay 
with that 370 architecture. 


LE addition, while IBM has 
solved some compatibility 
problems at the high end of the 
computing business, new mar- 
kets — markets for computers 
that were almost nonexistent 20 
years ago — have raised ques- 
tions on how IBM can provide 
compatibility. With the recent 
introduction of its 9370 low-end 
370 systems, IBM has at least 
seven active product families, 
with five separate architec- 
tures, in the minicomputer and 
superminicomputer perfor- 
mance range. 

To complicate matters still 
more, each architecture has a 
different means of dealing with 
personal computers — another 
type of computer that did not 


exist 20 years ago — and word 
continually leaks out of IBM 
about engineers working on new 
architectures, ways to merge ar- 
chitectures and ways to pack- 
age mainframe technology in 
still smaller boxes. 

The lack of low-end and mid- 
range compatibility has made 
IBM a target for vendors such as 
Digital Equipment Corp., which 
claims to offer desktop to high- 
end supermini commonality. 


‘All points on a compass’ 


“The 360 was a machine use- 
ful for all applications, all 
points on the compass. To a 
close order of approximation, 
any program that ran on any 
370 will run on today’s 370s. If 
you had a Fortran compiler that 
you developed in 1965, you 
could run it on today’s 3090s,” 
says Richard Case, IBM director 
of technical personnel develop- 
ment and a participant in the 
360 and 370 development pro- 
jects (see story page 182). 

The 360 introduction was 
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made at a time when the com- 
puting world was vastly dif- 
ferent than it is today. Case 
points to an IBM Personal 
Computer in his office and 
says with a laugh, “You'd 
pick a personal computer to 
do everything the 1401 did. 
The only thing 1401 had that 
was better than what this de- 
vice on my desk has was a 
better card reader.” 

With the 360, IBM intro- 
duced a line of peripherals, 
but it was with the 370 an- 
nouncement in 1971 that IBM 
established standards for 
peripherals that remain in 
use today. With the 370, IBM 
introduced the 3330 disk 
drive, with three times the 
capacity of its predecessors, 
and 3270 terminals, which 
offered 24 lines instead of 
the earlier 12-line displays. 


Plug-compatible industry born 


The common peripheral 
interface spawned an indus- 
try, a plug-compatible busi- 
ness where start-up compa- 
nies could design 
peripherals, secure in know- 
ing they would not be-made 
obsolete by IBM’s next main- 
frame announcement, Case 
recalls. 

While the 360 introduc- 
tion is acknowledged to be 
important because of the 
compatibility, the 370 was 
important because it opened 
up the world of virtual mem- 
ory. 

International Data Corp. 
Vice-President John Hart, 
who sold the 360 and 370 
during a long IBM sales ca- 
reer, notes that General Elec- 
tric Co. beat IBM to market 
with its first virtual system, 
and that IBM then almost 
overnight developed the 360 
Model 97 with virtual memo- 
ry capabilities as a bridge to 
the 370, a system on which 
virtual storage was a prime 
selling point. 

“The move from the 360 to 
the 370 was less dramatic 
than the original announce- 
ment. It was primarily an im- 
plementation of virtual stor- 
age. At that point, memory 
was still a precious resource, 
and IBM’s solution was virtu- 
al storage. They said, regard- 
less of the amount of real 
storage you have, we can 
make your machine look like 
it has more,” Hart says. 

The peripherals an- 
nounced with the 370 and 
the virtual capability com- 
bined to support the interac- 
tive processing that became 
popular during the 1970s. 


The real gamble 


But Hart notes that it was 
the 360 that was the real 
gamble. ‘With the move from 
where they were to the 360, 
IBM almost bet the company 
on that one. The attempt to 
have a new architecture, new 
software and new technol- 
ogies all coming together at 
the same time was a major 
bet-your-company move,” 
Hart says. 

IBM had contingency 


The common peripheral interface 
spawned an industry, a plug- 
compatible business where start-up 
companies could design peripherals, 
secure in knowing they would not be 
made obsolete by IBM’s next 
mainframe announcement. 
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have all benefited from 

Peat Marwick’s unequalled 
information systems 
development experience 


Maybe you can, too. 


In an area where experience really counts, you 
can count on Peat Marwick. Our experienced 
systems consultants bring you the highest level 
of expertise, whether your project involves 
systems planning, custom design and develop- 
ment, packaged software implementation or 
software re-engineering services. 


Peat Marwick’s systems consultant’: average 
more than ten years’ experience. Wha. this 
means to you is an unequalled opportunity to 
get more out of the system you are planning, 
developing, implementing or maintaining. Our 
consultants provide high quality, and reliable 
consulting services that will help take the risk 
out of your critical systems projects. And they 
will follow through to insure that your systems 
continue to perform at peak effectiveness. 


You can benefit from the information sys- 
tems skills that have helped some of the world’s 
finest corporations and governments. For 
more information and a free copy of our systems 
brochure, “Meeting the Technology Challenge” 
send in the coupon below or call 1-800-344- 
3600. (In Illinois, call 800-328-4200.) 
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Mail to: Peat, Marwick, Mitchell & Co., 
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plans for the 360 failing, 
such as new 7000 systems. 
But if they were to go ahead 
with the architecture and 
software for a 360, that 
would do no good if there 
was no new chip on which to 
implement them. 

Hart reports that, in gen- 
eral, the three elements came 
together, although some 
high-end 360 models were 
not ready for delivery on 
schedule. 


‘Tough sledding’ 


“Initially, it was tough 
sledding. The customers em- 
braced the 360 conceptually 
and they supported IBM in 
the idea of a compatible fam- 
ily. But in terms of hardware 
and software, there were lots 
and lots of problems.” 

Some systems had to be to- 


‘The attempt 
to have a new 
architecture 
and new 
software at 
the same 
time was a 
bet-your- 


company 
move.’ 


tally repopulated, with all 
boards replaced in ali models 
of a line. Compatibility prob- 
lems did arise with having 
two operating systems, OS/ 
360 at the high end and DOS 
at the low end. 

“As you moved up the 
line, you had to convert from 
DOS to OS, and the early ver- 
sions of OS were really bad. 
That was the penality they 
paid for delivering ahead of 
schedule,” Hart says, empha- 
sizing that most problems 
were taken care of in a mat- 
ter of months. 

He recalls that IBM set up 
“war rooms” to deal with 
daily status reports that 
were filed by service repre- 
sentatives at each 360 instal- 
lation. 


E ase points out that not 
all of the 360 custom- 
ers made full use of the new 


architecture immediately. He 
Continued on page 187 





Micro-to-Mainframe, 
make sense 


PEP: (Personal Emulator Package) 

One board. One siot. Two terminal 
emulators . . . or more! 

Asingle PEP emulation board puts almost 
any mainframe at your fingertips. Chang- 
ing from one host to another is as easy as 
a few quick keystrokes. You save an ex- 
pansion slot, save costs . . . and get all the 
high-powered emulation features you're 


* up to 8 concurrent sessions * multi- 


Sperry is a trademark of Sperry Corporation. IBM is a trademark of 
international Business Machines isa 

trademark of Burroughs Corporation. DEC is a trademark of Digital 
Equipment Corporation. Honeywell is a trademark of Honeywell Inc. 


Your computer will tell you . . 


The ana solution to synchronous 
communications 

SYNCSMART puts your synchronous 
modem and your emulation package 
(even multiple emulation!) all on the same 
expansion board! It costs less than sep- 
arate hardware, and it cuts the clutter on 
your desk. Take your choice of PEP 
emulators for micro-to-mainframe or 
PC-to-PC communications over standard 
2-wire telephone lines. 


with multilevel access control built into 
your terminal emulator. COMLOK lets you 
assign different access levels for up to 


© PEP-based emulation ¢ Bell 201-C com- 
software 


© RS232 strapable as DTE or DCE © accepts 
RJ11 and RJ45 phone jacks 


. we make sense 


Product Information Centers United States: 1(800)235-0030 Canada: 1(800)323-0030 


© a member of the Canada Lease group of companies 


Only one company is ready 
to serve as your “single 
source’’ for full-featured 
terminal emulation and 
emulation-based products. 
We're Computer Logics. And 
no matter what host environ- 
ment you work in, Computer 
Logics has a complete family 
of micro-to-mainframe solu- 
tions to help you get a better 
return on your computer 
investment. 

Take a closer look. 

Here are just a few ways to 
get more out of micro-to- 
mainframe communications 
with Computer Logics: more 
power; more flexibility; more 
productivity; more control. 
We have more ideas you 
should know about, too. Call 
us, toll free, for more details 
on what Computer Logics 
can do for you. 


UTS Gateway: 

Opens the door to LAN-to-Sperry 
communications 

Multiply the power of micro-to-mainframe 
communications with all-in-one support 
for your Novell-based local area network. 


Computer Logics 
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Participants agree current . 
dominance began with 360 


{ nternational Data Corp. Vice-President John 
Hart, who sold the 360 and 370 systems dur- 
ing a long IBM sales career, recalls that the 360 
project was the first attempt to offer users a com- 
mon architecture. 

“The reason for the 360 was to provide one 
single, common architecture for all of the mar- 
kets that IBM sought to serve. That had never 
been done,” Hart says, noting that IBM’s pitch to 
customers was to ask them to make one last pain- 
ful conversion, after years of running multiple 
architectures and changing to new architectures. 

A key element of the 360 architecture was the 
use of 16 general-purpose registers 
floa it registers, although additional reg- 
isters were present but gto used in the early sys- 
tems. Those registers and the addressing scheme 
have basically remained constant throughout the 
360, 370, 3030, 3080, 4300 and 3090 series prod- 
uct cycles. 

Former IBM engineer George McQuilken notes 
that the 360 project came about because IBM 
lacked a coherent product line and that IBM at 


where IBM started its current dominance of the 
mainframe ,” he says. 

At the time of the 360 announcement, IBM of- 
fered several large systems product lines, IBM’s 
1401 and 7080 both served the commercial mar- 
ket, but they were incompatible with each other. 
The 7090 was a high-end scientific system and 
used a third architecture. However, the 1964 
pater xed up atin 


and compatibili' 
because all of the 1964 processors were targeted 
at large companies, which today would be classi- 
fied as mainframe shops. 

Richard Case, IBM director of technical per- 
sonnel develoment and © participiaas tm: the 960 
and 370 development projects, says that there 
was some user hesitancy about moving to a new 
architecture. 


ap- 
pen Ragan Homie nie 





minicomputer 
ty issues of today’s IBM offerings 


“The customers have always been concerned — 


Glory days: Recalling the shift to a single IBM architecture 


formed in 1961. But in |g}! 
1964, users had little 
choice about convert- 


“All of the predeces- 
sor systems had-run out 
of addressing space and 
had run out of memory. 
It was clear that the 
technology had made 
more memory possible, 
and the customers had 
made it clear that they 
wanted 
he 
memory on a 7090 was 
128K bytes, IBM’s Case 
says. In contrast, the 
first 360s had the po- 
tential to address 16M 
bytes of memory; today’s uniprocessor 3090s 
support up to 64M bytes. 

Running 1401s and 7090s in a single company 
meant customers had to maintain separate oper- 
ating staffs and separate software libraries. 

Key members of the 360 team assembled in 
1961 included IBM executives Fred Brooks, Gene 
Amdahl and Gerrit Blaauw. 

Now president of Boole & Babbage, Inc. and 
also a member of the 360 team, Jack van Kinsber- 
gen recalis that the 360 offered two main advan- 
tages for users. 

“One was the predictability in terms of what 
IBM is going to do. It’s kind of like building an 
automobile and knowing that you’re going to be 
able to buy plugs and tires and spare parts and 
batteries that will continue to fit in the future,” 
van Kinsbergen says. He reports that the second 
advantage was preservation of user investments 
in applications because users could know that 
software developed for one machine would run 
on the next generation of systems. 

“Early on, customers were spending more time 
converting from one generation of machine to the 
next than they were building useful applications. 
Every was different. Now, users 


The IBM 360 in action. 


Kinsbergen adds that what might sur- 
ee ee con- 


_cept as a convenience for IBM rather than for the 


customer. 
Maintaining separate product lines meant that 
IBM needed separate development, sales, engi- 


neering and support staffs for each machine. ‘“‘As 
a result, internal expenses were growing faster 
than revenue. They just couldn’t afford to keep 
going they way they were going,” van Kinsber- 
gen reports. 

The 360 project was also a major step for IBM 
because of the capital investment involved. It 
was the first IBM project to require major finan- 
cial backing from outside the company. It also 
was the first system for which IBM built its own 
parts rather than relying on component suppli- 


ers. 

Hart says that-one of the key difference be- 
tween the 360 and earlier IBM and non-IBM sys- 
tems was the 360’s use of multiples of eight in the 
system design. Major vendors tended to use six- 
bit and seven-bit addressing schemes, but the 360 
sped the shift to eight-bit addressing. 

The 360 also bridged second- and third-genera- 
tion computers. Hart and Case describe the sys- 
tem as a second-and-a-half-generation system be- 
cause it used solid logic technology transistors 
like the second generation and a limited number 
of the integrated circuits that marked third-gen- 
eration systems. 

For all its advantages, the architecture also 
has at least one drawback, van Kinsbergen notes. 
“If you’re a customer, you’re kind of at IBM’s 
mercy from a pricing and marketing point of 
view and are in lockstep with what the company 
decides to do. Your needs may be entirely differ- 
ent from IBM’s needs. You may not be able to get 
some things you want because IBM isn’t con- 
vinced it can make money from them.” 

— JAMES CONNOLLY 
and JEFFREY BEELER 














HARDWARE INSTALLATION 


MAINTENANCE 


EQUIPMENT fetertine 
SERVICES SALES&LEASING PRODUCTS 








* Cable networks 

* Deinstall & 
warehouse data 
Processing 


* Specializing in 
ATM's & on-line 
teller equipment, 
3270X & PC'S 


* Buy, sell, 
reconfigure 
& refurbish 


* Designed & 
manufactured 
to enhance 
4700 equipment 


e 3 Styles of 20 Pac’s 

54 Different Rack 
Configurations 

e 4 Truck Styles Available 








6 Add On Levels 

3 Staging Racks 

2 Styles of Colored 
Numbering Systems 

Reel to Cartridge 
Conversion Equipment 

3 Types of Cases 

Also a large variety of 
accessory items 

And, INTRODUCING 
additional new products 
at Fall Comdex '86 

For more information, call 
TOLL-FREE 800-525-0193 








Fall Comdex '86 
Nov. 10 -14 





81 Croton Avenue « Ossining, New York 10562 In N.Y. State (914) 762-5910 - Toll Free 1-800-431-8500 


Come see us at 
booth 195-197 
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for the dealer nearest you. Fame dame Fame se Manufacturers of Quality 


COMPLETE 
CARTRIDGE 
MANAGEMENT 
SYSTEMS. 


is 5, i Computer Support Equipment 
470 E. 76th Ave.. Denver, CO 80229 
Saieende 303-289-4676 


System Protected by US Patent No 4.6001 














‘The Differe 
Networking A 


When you really sit down and analyze it, | environment. For one thing, they average 
the critical element in a successful P 20 network installations in experience. They 
network isn’t what you connect. It’s who specialize in multi-vendor systems, having 
you connect with. worked with major networking product ven- 

At Businessland} that’s a qualified dors. They come, not with products, but with 
systems engineer. a business/solutions orientation. And an 

And our systems engineers are uniquely open mind. ‘ 
equipped to implement the best possible PC The systems engineers don’t make recom- 
connectivity solution for any business mendations until they fully understand your 























ce Between 
d Notworking. 


way of doing business. member, through installation, software set-up, 
When they do, it’s not a sales proposal. training and service. They assure competence 
It’s an objective, long-term plan based on your and continuity in every network. 
situation, their expertise, the best technology The Businessland systems engineer is a real 
from the best vendors and Businessland’s part of your networking solution from day one. 
experience with over 1700 successful network It’s a different way of working. And it works. 
installations, nationwide. 
That’s the beginning. Systems engineers J 
stay involved in each project as a key team A Different Kind of Computer Company 
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One Com 


Offers You ATota 

ommmitment To 
Your DEC/VAX — 
ENVIronimelt 


Only One... 
Ross Systems. 


Ross Systems is the only financial software 
vendor with a 100% commitment to Digital’s 
broad family of VAX™ computers. Simply put, 
we know more about DEC/VAX than any other 
vendor. Because it’s all we do. 

Other suppliers may devote as little as five 
to ten percent of their efforts and technological 
expertise to the DEC/VAX market. Therefore, 
their commitment to product quality, support 
and enhancements cannot match that of Ross 
Systems’ total commitment. 

As the industry leader in VAX integrated 
financial management software, we offer the 
best answers for the needs of today’s financial 
managers. Our MAPS® family of software pro- 
ducts integrates financial accounting applications 
and decision support tools to address the require- 
ments of corporations in a wide variety of 
industries. 

Our total VAX commitment pays you as a user 


DEC and VAX are registered trademarks of Digital Equi t Corporati 





big dividends. Our mainframe class systems were 
developed exclusively for the VAX—you won’t be 
working with converted technology developed for 
an IBM mainframe system. Our VAX software is 
truly on-line and interactive—not batch with an 
interactive front end. Our exclusive VAX support 
is provided by our own expert professionals. Our 
professional client services department can offer 
you everything from custom consulting to train- 
ing and education, and VAX system consulting— 
something other major software vendors are not 
able to provide. 

Our product enhancements, accommodation 
of DEC technical advances and changing accoun- 
ting requirements are handled immediately—not 
as a third or fourth priority. 

Major corporations around the world have 
already selected and benefitted from Ross 
Systems’ MAPS family of financial software 
products. 


MAPS is a trademark of Ross Systems, Inc. 


If your commitment to success is as total as 
theirs, contact Ross Systems today. 


@ MAPS/GL—General Ledger 

@ MAPS/AP—Accounts Payable 

@ MAPS/AR—Accounts Receivable 

@ MAPS/FA—Fixed Assets 

@ MAPS/MODEL—Financial Modeling 
@ MAPS/MICROLINK—Micro/Mini Link 
@ MAPS/DB—Data Base Management 


IT 


ROSS SYSTEMS 


Call (415)856-1100 or write us at 
1860 Embarcadero Road, Palo Alto, CA 94303. 
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says that emulators that allowed 360 
customers to run programs from the 
older systems sold well. 

“The 7080 emulator ran at a 1-1 
ratio, while you could have gotten a 
3-1 ratio by running as a 360. But 
somehow we sold twice as many emu- 
lators as we sold of the original 7080. 
Those emulators allowed people to 
preserve their old programs.’ He 
notes that some people used emula- 
tors for years on 360s. 


370 scrapping unlikely 


Hart, Case and Jack van Kinsber- 
gen, a member of the 1961 360 team 
and now president of Boole and Bab- 
bage, Inc., concur that IBM is unlike- 
ly to scrap the 370 architecture in the 
near future, at least not in the way 
they dropped the 1401 and 7090 in 
favor of the 360. 

Case notes that even if IBM did in- 
troduce a new architecture, emula- 
tors would be more important than 
ever. 

He also speculates that if IBM ever 
introduced a new architecture, it 
would continue to support and en- 
hance the 370 machines. 

Van Kinsbergen says that while 
the architecture has expanded to ac- 
commodate concepts such as multi- 
































Boole & Babbage’s van Kinsbergen 


processing, the design will stretch 
even further to support features such 
as parallel processing and other 
fifth-generation capabilities. 


More user-friendly 


Hart adds, “I think that what IBM 
is going to do is stay with the basic 
370 architecture while looking at try- 
ing to come up with a new, more user- 
friendly operating system without 
hurting the billions of dollars of ap- 
plications software that is out 
there.” 

When asked if IBM succeeded in 
its goal of offering a top-to-bottom 
compatible architecture, Case notes 
that the 360 line failed to extend far 
enough down to be affordable to 
some potential customers at the low 
end. But he says that it was success- 
ful otherwise. 

Hart says the project was success- 
ful in that it offered compatibility to 
large users, who were the only com- 
panies that could afford computers 
22 years ago. 

But he also looks at the minicom- 
puter arena and adds, ‘As it turns 
out, IBM lost everything they once 
achieved in terms of compatibility 
because they have now proliferated 
four or five families.” a 





At Spectragraphics, we've always 
had a company philosophy of not just 
thinking, but thinking ahead. It's 
something to strive for. And it does 
more than just sound nice in our 
corporate brochure. 

It pays off. 

For example, last year we intro- 
duced the DesignSet 1080.™ a graph- 
ics terminal that's compatible with the 
IBM 5080. 

As good as it was at the time, the 
most important feature of the DS 1080 
was its potential. A designed-in poten- 


; pai ee 


tial for growth with easy field upgrades. 
So every DS 1080, this year’s or lasts, 
can have all the most up-to-date fea- 
tures we have to offer. With complete 
compatibility and maintainability. 
Which gives our model a future with- 
out planned obsolescence. 

Unfortunately, that wasn’t an option 
given to customers of companies who 
merely think. Customers who are now 
working with out-of-date models 
that aren't even a year old. 

In addition to the foresight we have 


in designing products, Spectragraphics 


has the track record, stability and 
service to back them up. Because we 
know that those things help just as 
much in making your system run 
smoothly. 

So, all that being said, the decision 
is up to you. 

You can think. 

Or you can think ahead. With 
Spectragraphics. 


SPECTRAGRAPHICS 
ideas take shape. 


Where your 

Spectragraphics Corp., 10260 Sorrento Valley Rd, 
San Diego, CA (619) 450-0611. 

DesignSet 1080 is a trademark of Spectragraphics Corporation. 








WITHOUT THE DATAPHONE II SYSTE 


WE KEEP YOU UP 
AND RUNNING. 


Behind the frantic scenes of a typical 


trading floor, a fami- 
ly’s at work, keeping 
everything under 
control. 


The DATAPHONE” 


II System family 
from AT&T isa 
' series of integrated 





2248 Switched 
Network Modem 


keep a computer network up and run- 
ning. By constantly monitoring and 
measuring it, the DATAPHONE II 
Network Management System enables 


data communications 
products designed to 


the network to han- 
dle the tremendous 
flow of buy and sell 
orders. 
With millions of 
i dollars traded every 
minute, consider 
2024T/2048T Modems whata half-hour of 
downtime would add up to. And what 
the same amount of downtime would 
cost your company. 
Little wonder why having reliable 
data communications equipment is so 
critical. 


BRAINS RUN IN THE FAMILY. 
Each member of the DATAPHONE 


II System family has vast ability. There 


are Analog Modems for point-to-point 
or multi-point applications. Data Ser- 
vice Units provide digital data trans- 
mission at a range of speeds along with 
the capability to handle added diagnos 
tic tasks through our network manage 
ment system. Multiplexers, an 
important part of network manage- 
ment, channel a number of low-speed 
lines into one efficient high-speed link 
DATAPHONE II 
Network Manage- 
ment Systems are 
the nerve centers 0’ 
the family, permit- 
ting you to monitor 
and manage your 
2600/2700 Series DSU network and keep 








your system up and 
running. Finally, 
AT&T's Maintenance 
tion Control 
Centers (MOCC) 
provide remote 
~ monitoring and test- 
724 TMUX ing of your net- 
work—and dispatch our service staff 
should the need arise. 

By enabling each component to inter- 
act synergistically, the DATAPHONE 
II System takes your mind off computer 
networks and puts it back on business. 


WE MAKE THE PIECES FIT. 


The fact that AT&T is a leader in data 
communications equipment should 











come as no surprise. After all, we built, 
manage and service the largest net- 
work in the world. We know firsthand 
the benefits of an integrated system. 
And why a whole 
system, rather than 
stand-alone pieces, is 
what keeps your 
network up and 
running. 

For more informa- 
tion about the 
DATAPHONE II 
System, call your AT&T Account Execu- 
tive, or call 1 800 247-1212. 

It can have a calming effect on your 
workplace. 
©1986 AT&T 
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The right choice. 
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Business success | 
demands hard work. That!s 
why more and more busi 
nesses dependonthe | 

Genicom 3000 series. Si 
hardworking, reliable 
olaialtsigcntarelanarel coulis easigr 
| 
You name it. 
The 3000s can handle leit. 
No matter what you | 
need in a rugged business 
printer—3000's your num- 
ber. Just look at these job 
ole ratiiilerctale) acy: B)-t m0) gelerstoe 
Salem elalaitiavem-ter-me)l-valare 
400 cps. Letter quality at an 
Eninate ree 180 cps. And 
Vifelel{ -wey-lel-ienal-vale|iialemiele 
even the most demanding 
applications. 











Need a 
trained special- 
ist? The 3000s 
are ready. With 
extra quiet 
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crank the work out at under 
55 dBA. Printers with seven 
(exe) oj mrer-10)-10)|110.anielm ela=s\-1ae 
tation quality business 
graphics. Even-printers for 
bar codes. 














Best of all, there’s a 
3000 series printer built 
specifically for your office 
mOleme (es 0lciarer-le)(om e)alaltiare| 
with everything froma 
single PC to a multi-terminal 
Taycolanntcitlelamcy asi ccian 


Real team players. 
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with their co-workers 
Because they're compatible 
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fnaksiandvelaliaremmavalemsve)ianicl as 
packages like Lotus 1-2-3, 
Symphony® and WordStar 

So; don’t waste time 
Wihdalrs Wei elel.ayr-tceialiele 
printer. Hire one of the work- 
aholics. A Genicom 3000 
series printer. For more 
Habielanatclelelammerolaltcleimnzelele 
falsv<igohva Cola lorelanmelstal(cie 


Or call 1-800-437-7468 
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1-703-949-1170 


The Printers That Mean Business. 
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BM’s plans for its mainframe ar- 

chitecture have been the subject 
of wide-ranging speculation among 
industry observers and analysts, but 
there is a strong consensus among 
users that the 22-year-old architec- 
ture will endure for years to come. 

“It’s unthinkable to me,” data 
processing manager Karl Kasten 
says, when asked if he expects IBM 
to debut a new architecture with the 
introduction of its next generation 
of mainframes. Kasten, a vice-presi- 
dent at American States Insurance 
Co. in Indianapolis, oversees an IBM 
3090 Model 200 installation. 

Among IBM observers, however, 
are those who argue that the life cy- 
cle of the current mainframe archi- 
tecture is coming to an end and that 
it will give way to a newer, more 
technologically advanced architec- 
ture. But there are also those who 
_are just as adamant that IBM would 
not risk alienating a software base 
that by now represents billions of 
dollars 


In 1985, approximately $4 billion 
worth of software was purchased 





were IBM machines. 

Differing opinions are represent- 
ed by the founders of Software Pro- 
ductivity Research, Inc. in Cam- 
bridge, Mass. T. Capers Jones, a 
software maintenance expert and 
chairman of the firm, suggests that 
conventional large-system architec- 
tures are quickly reaching their lim- 
its and that research in parallel pro- 
cessing could “have a very profound 
impact on both hardware and oper- 

ing systems.” 


ating : 
But when his partner, ex-IBM em- 
ployee , was asked 


George 
about the possibility of IBM chang-- 


ing the current architecture, he said, 
“What will happen is IBM won’t sell 
any of those machines unless they 
run the very same software.” 
Based on a series of interviews 
with DP professionals, the user com- 
munity appears more aligned with 





The IBM 9370 Information System. 


McQuilken’s thinking. Users say 
they expect the basic mainframe ar- 
chitecture, which officially began 
with the debut of the IBM 360, to en- 
dure, They predict that the next gen- 
eration of mainframes will be an en- 
hanced version of the current high 
end, the 3090 Model 400. 

“Our speculation is that they 
would not make a big change, at 
least not with the Summit,” Gary 
Hudson says, referring to the code 
name for the next line of IBM main- 
frames. Hudson, who is a hardware 
and software analyst at Blue Cross 
Blue Shield in Topeka, Kan., says 
that ‘‘there is so much speculation in 
the market now, I don’t know what 
to believe, but we’re thinking that 





the Summit will be a performance 
improvement to the 3090s.” 

of his current computing 
needs, which are served with an IBM 
3084 Model Q, Hudson says that ‘“‘we 
wouldn’t need the new architecture. 
The only reason we would is if we 
were forced to move to that.” 

According to John Owens, a se- 
nior vice-president at Shearson Leh- 
man Brothers, Inc., a radical depar- 
ture from the existing IBM 
architecture would be like “IBM 
coming out with a Burroughs or a 
Honeywell system.” 

To Owens, the architecture of the 
new mainframes is a pressing con- 
cern because he expects his current 

Continued on page 193 























Here’s your chance to advertise your 
products in Japan’s leading computer 
news publication — Computerworld 
Japan. Your ads in Computerworld 
Japan will reach the MIS/DP direc- 
tors and key technical staff at virtual- 
ly all the major computer-using sites 
in Japan. 

Modeled after its’ sister publication 
in the U.S., Computerworld, Com- 
puterworld Japan covers the latest 
developments in the Japanese com- 
puter industry. Each week, over 
35,000 readers turn to 
Computerworld Japan 

for information on new 

products and services, 

current applications, in- 

dustry trends and inter- 

national events. 
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_ADVERTISE IN COMPUTER- 
WORLD JAPAN— 
JAPAN'S 
LEADING 
COMPUTER 
PUBLICATION. 


Please send me more information on: 


O Computerworld 
O Your other foreign publications 
O Your brochure “The Computer Marketplace in Japan” 


CW International Marketing Ser- 
vices makes advertising your prod- 
ucts in Japan, and around the world, 
easy. We have over 55 publications in 
more than 25 countries. For more 
information on our wide range of 
services, including frequency dis- 
counts, translation services and bill- 
ing in U.S. currency, complete the 
coupon below and mail today. 





Japan 





International Marketing Services Title 





CW Communications/Inc. 





375 Cochituate Road 





Framingham, MA 01701-9171 
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Advertise your products in The 
Netherlands — one of the fastest 
growing markets in Western Europe. 


The Netherlands is the fifth largest 
market in Western Europe with 
MIS/DP expenditures in 1983 valued 
at $2.9 billion. 


CW Communications has two publi- 
cations covering the computer mar- 
ket in The Netherlands; Computer- 
world Netherlands and PC World 
Netherlands. 


Computerworld Nether- 
lands is a weekly newspa- 
per for over 20,000 com- 
puter professionals and 

computer industry execu- 


tives. 


International Marketing Services 
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YOUR 
COMPUTER 
PRODUCTS 
IN THE 
NETHERLANDS 


Please send me more information on: 
O Computerworld Netherlands 0 PC World Netherlands 
D Your other foreign publications 


And PC World Netherlands is pub- 
lished six times a year for over 15,000 
IBM PC and compatible product 


end-users. 


CW International Marketing Ser- 
vices makes advertising your prod- 
ucts in The Netherlands, and around 
the world, easy. We have over 55 
publications in more than 25 coun- 
tries. For more information on our 
wide range of services, fill out the 
coupon below and mail today. 








CW Communications/Inc. Title 





375 Cochituate Road 
Framingham, MA 01701 Address. 
City 


Phone. 


Company 
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Recalling 18 years of dramatic DP changes 


By DONNA RAIMONDI 


W hen R. Edwin Earle started 
his career in data processing 
in 1968, he managed an Ohio bank’s 
mainframe computer that had 19.2K 
bytes of memory. 

In the ensuing 18 years, system 
speeds have increased dramatically. 
“Today, you can get a personal com- 
puter with 640K bytes,” he says. 
“And, just as dramatically, size has 
come down, reliability has gone up 
and relative costs have come down,” 
says Earle, who is now vice-president 
in charge of computing services at 
American Express Co. Card Division. 


Those factors are true for CPUs, 
disk and tape drives and just about 
any kind of hardware, he adds. In ad- 
dition, the switch from batch pro- 
cessing to on-line work has been rev- 
olutionary. 

The Burroughs Corp. B300, on 
which Earle cut his computing teeth, 
had to be programmed in either as- 
sembler or machine language. ‘““What 
you see in the past 18 years is that 
programming went from very low- 
level languages, very close to the ma- 
chine, to high-level, fourth-genera- 
tion tools,” he says. 

The tools Earle’s programmers use 
now at the American Express Card 
Division in Fort Lauderdale, where 





THE SPEED. 


THE POWER. 
THE PERFORMANCE. 


— Introducing 


~PC-ELEVATOR 


The only 386 accelerator board 
that works in a PC, XT and AT. 


Now from Applied Reasoning Corporation, 
the acknowledged leader in accelerator board 
technology. PC-ELEVATOR 386. The most ad- 
vanced accelerator board in the world. At a 
price you can afford. $1995 with 1 megabyte 
of fast RAM on board. 


386 


No other board can convert 8086 and 8088 
computers to 386 machines. Turn your tired 
old PC, XT, Compaq or clone into a ball of fire. 
Running up to 20 times faster. Just plug in 
PC-ELEVATOR 386. And run for cover. 

PC-ELEVATOR 386 is fully compatible with 
EGA and other graphics cards, and with applica- 
tions written for EMS and EEMS boards. It 


comes with 1 megabyte of interleaved memory 





TECHNICAL SPECIFICATIONS 








¢ Intel 80386 32-bit processor 
¢ 16 MHz clockspeed 
Full 32-bit memory bus 
1 megabyte of RAM 
RAM expandable to 16 megabytes 
Optional 80287/80387 coprocessor 


coprocessor. 








Upgrade your AT or compatible to a 32-bit 
80386 powerhouse. PC-ELEVATOR 386 is easy 
to install. You don’t pull the 80286 processor 
or insert a cable. Simply drop the board in a 
slot. And move up to a new level of perfor- 
mance. Up to 4 times faster than your AT. 


on board. Expandable with daughtercards to 16 
megabytes. Supports an 80287 or 80387 


Our new 386 product is a worthy addition to 
the PC-ELEVATOR family. With 8, 10 and 12.5 
MHz 80286 accelerator boards. And now the 16 
MHz PC-ELEVATOR 386. The most complete 
upgrade path in the business. 

You’ve got the box. We've got the boards. 
Together we can reach new heights. 


OW sprurp BOOTH #810 
REASONING 


Applied Reasoning Corporation 
86 Sherman St., Cambridge, MA 02140 
(617) 492-0700 tevex: 6714194 elevator 


PC, XT and AT are trademarks of IBM Corporation. Compaq is a trademark of Compaq Computer Corporation 

















Earle has worked for the last 4% 
years, have taken the drudgery out. 
of coding and made maintenance and 
code changes easier. 

“Back in ’68, it was almost impos- 
sible to debug somebody else’s code,”’ 
Earle says. 


Financially based decisions 


In the past, MIS managers would 
run out of computing power and just 
order another machine, Earle says. 
But now, decisions are made on fi- 
nancial as well as_ technological 
bases. ‘‘We lease far more machines, 
and we lease them for much shorter 
periods of time. What we try to do 
now is remain flexible in terms of be- 
ing able to change.” 

American Express already has an 
IBM 3090 Model 400 — with 128M 
bytes of memory — up and running 
and another sitting on the loading 
dock, Earle says. 

“It’s kind of crazy. That machine 
is just now becoming generally avail- 
able, and we are talking about 
whether we really want to have a 
four-year lease on it. ... We want to 
be positioned in 1990 to be able to 
change in case some newer technol- 
ogy comes along.” 

The importance of the computer 
system to the company has certainly 
changed during Earle’s_ career. 
“American Express has probably 
8,000 to 10,000 employees who can- 
not do their job if we are down, 
whether the problem is with the 
disks, CPU or data base,”’ Earle says. 


Requires 99.9% uptime 


The employees work on-line an- 
swering card holders’ questions, call- 
ing card members whose payments 
may be past due, resolving written 
correspondence and making sure 
American Express is complying with 
all its written rules and regulations. 
The company requires 99.9% uptime 
to avoid the financial catastrophe of 
having its workers idle. 

“In the late 60s, you automated 
accounting processes. It was all batch 
processing,” Earle says. Back then, 
computers had excess capacity in the 
daytime and were bound up at night 
by all the batches. 

Today, computers are used most 
heavily on-line in the daytime and 
have excess capacity at night. 

“Twenty years ago we crunched 
numbers. Today we provide informa- © 
tion to people who look at that infor- 
mation and make decisions. And we 
are starting to look at artificial intel- 
ligence and expert systems to capture 
the decision-making process and 
eliminate the middle step. Whether 
or not we actually accomplish that is 
an open question, but I see it as the 
new horizon,”’ Earle says. 


Hardware reliability improved 


Hardware reliability in 1986 is al- 
most unbelievable, Earle states. “If 
our system goes down once a year 
now, that is a lot. Eighteen years ago, 
if the system went down once a week, 
you were lucky.” 

In tape drives, IBM 3480s are 10 
times more reliable in temporary 
read or write errors than IBM’s 
3420s, Earle says. 

But that is just a recent change. 
Tape technology has changed the 
peripherals least of all, he says. Until 
the 3480 cartridges became available 
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hardware to sustain his organization 
for ‘another 18 months or couple of 
years, at the rate we’re going.” Ow- 
ens’ shop has two recently installed 
3090 Model 400s, as well as one 3090 
Model 200 and one 3084. 

“If IBM made a major change, 
there’s no way I could easily do it,” 
he says. ‘There would have to be 
transition vehicles or else it would be 
like changing vendors. 

“T think they’ll introduce evolu- 
tionary changes, ones that don’t af- 
fect the users too greatly,” Owens 
continues. “I just moved from two 
3084s to two Model 400s over the 
weekend. That kind of a change I can 
handle.” 

Like Owens, Kasten at American 
States Insurance expects evolution- 
ary changes. “Evolution you can 
cope with, like your normal software 
migrations. You can take the time to 
plan and schedule them. But you 
can’t change 25 years of software de- 
velopment. And why would I want to 
reinvent 25 years?”’ he asks. 

A similar opinion is expressed by 
John Wolfe, director of advanced 
systems research at the Cigna Corp.’s 
data center in Windsor, Conn. “I sus- 
pect there’ll be minor changes that 
would be transparent to the users, or 
a situation where we could operate in 
compatiblity mode for a number of 


The Windsor facility is one of 
three Cigna data centers and it 
houses a 3090 Model 400, a Model 
200, four 3081s and one 3084. When 
asked what it would entail to convert 
this installation to a new architec- 


ture, Wolfe said, “I have absolutely 


Continued from page 192 
last year, tapes had stayed much the 
same during his career. 

Disk drives, used only to store the 
operating system in 1968 because of 
their high cost, are now routinely em- 
ployed for important data sets. “‘To- 
day, you make a trade-off. You can 
have the flexibility of having some- 
thing on disk and weigh it against 
having it on tape where a human has 
to go get it.” 

Since Earle started at American 
Express, the company has changed 
IBM 3350s with a total capacity of 
little more than half a gigabyte to 
3380s with almost 1.5G bytes, he 
says. 

Managing the computer center, 
formerly the province of technical 
staff who came up through the 
ranks, is now accomplished by people 
with MBA degrees who often have to 
be trained in technical matters. ‘‘We 
don’t manage the purely technical 
like we used to,” Earle says. “We 
tend now to manage work flows, 
scheduling, process controls. Things 
that take general business manage- 
ment skills as opposed to technical 
skills.” 

Even the end user has changed. 
“At American Express, we have a 
fairly sophisticated end user who un- 
derstands what the machine can do. 
If they have a problem, they recog- 
nize whether it is procedural or real- 
ly a problem. They are very partici- 
pative in the change process brought 
about by DP.” 

In the late 1960s and early 1970s, 
there was a wider gulf between the 
end user and DP. “The user said, ‘I 
know what I want; you go program it. 
If it doesn’t work it is your fault,’ ”’ 
Earle says. a 
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‘Evolution you can cope with, but you can’t change 
25 years of software development. And why would I 
want to reinvent 25 years?’ 


no idea.” 

“It would be unbelievably costly,” 
he added. ‘‘We have millions and mil- 
lions of lines of code. The cost would 
be astronomical.” 

Nonetheless, Wolfe acknowledges 
that the current hardware “‘is really 
being pushed” and he says he is hop- 
ing IBM will make a technology leap 
or advancement. 

“We are looking to some very big 


— Karl Kasten 
American States Insurance Co. 


on-line needs, and the current hard- 
ware probably can’t grow that big,” 
Wolfe says. ‘“‘We’re hoping that IBM 
finds a way around it, and I have a 
comfortable feeling that it won’t be a 
radical change.” 

Of the group of data processing 
professionals interviewed, one user, 
a hardware services manager at Se- 
curity Pacific National Bank in West- 
minster, Colo., says he would wel- 


come a major. architectural change 
from IBM. 

“I think it’s inevitable,” Security 
Pacific’s David Hefler says. ‘“‘At some 
point in time, we’ll have to bite the 
bullet.” 

Hefler says he is waiting for a 
mainframe-based image processing 
system from IBM to improve check 
processing at the bank. 

Hefler works at one of Security Pa- 
cific’s data centers, where a 3090 
Model 200 and two 3081 Model Ks are 
used primarly for check processing. 

“We're talking a major rewrite, 
but at some point in time, we’d have 
to make the decision to do it,” Hefler 
says. “It would be a massive, massive 
job. We do more than a million checks 
a day. But changes are inevitable. 
You expect changes. That’s the na- 
ture of the business.” a 
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Lancaster: Limelight to loner after TV Typewriter stardom 


By DAVID BRIGHT 


on Lancaster describes himself 

as a loner. Despite designing a 
television display generator in 1973 
that computer hardware inventor 
Lee Felsenstein calls “the opening 
shot of the computer revolution,” 
Lancaster has remained secluded in a 
small desert town in Arizona, run- 
ning a one-man operation called Syn- 
ergetics. He’s kept himself immersed 
in a variety of computer-related proj- 
ects, including writing computer 
cookbooks and magazine columns, 
creating hardware and informational 
software, operating a laser printer 


typesetting service and teaching at a 
local community college. 

He spends his spare time as a fire 
department training officer, bicy- 
cling, “crawling around in caves” 
and traveling in the Southwest 
“questing Tinajas,” a 
regional pursuit in- 
volving the search 
for a mysterious rock 
basin at the bottom of a canyon. ‘“‘We 
don’t want to define it. Just let them 
worry about it,” he jokes. From his 
home in Thatcher, Ariz., he keeps in 
touch with the rest of the world 
through a Help hotline for specific 
Apple Computer, Inc. products, on 
which he receives as many as 60 calls 


MICRO PIONEERS 


per day. 

When Lancaster’s low-cost TV 
Typewriter design for displaying al- 
phanumeric data on a television 
screen appeared in the September 
1973 issue of Radio Electronics, it 
sparked a _ tremen- 
dous amount of inter- 
est. The magazine 
normally received no 
more than 10 letters in response to an 
article, but thousands of letters 
poured in requesting Lancaster’s in- 
structior.s for building the $115 TV 
Typewr ter. 

The design inspired several other 
pioneers to advance video technol- 
ogy, including Apple co-founder 














all the custom performance options and dependability 
you'd expect from a leading supplier. 


One software product called SIM3278 is all you need 
to make IBM-compatible PCs and more than 50 differ- 


ent types of inexpensive ASCII terminals perform 


exactly like IBM 3270s. In addition to 
the functionality of a full-screen 3270, SIM3278 also 


Proven Technology. First introduced in 1982, 


all 


types 


SIM3278 is now installed in more than 600 VM and 


MVS/VTAM sites across North America and abroad — 
a Clear indication that the software-only approach to 
protocol conversion is proven technology. 


Time and dollar savings. SIM3278 can be up 
and running in mimutes. The session manager 


feature is also a time-saver; every 


SIM3278 


weer can lag ontol2 concarnent sessions 


quickly and easily in a multi-tasking 


environment. It’s simple to accommodate 


new users and inexpensive to manage 
network growth. because the number of 
SIM3278 users is limited only by the 


capacity of the operating system. 


In addition to saving you time and money, 
Simware’s software-only approach to 


protocol conversion also offers 


Customization. SIM3278's online help facility can 
be tailored to provide the level of assistance that’s 
appropriate for your users. Any ASCII terminal with 
cursor addressability can be added to the long list of 
supported. You can specify the keystroke 
sequence to reproduce 3270 functions. 


When you need 3270 emulation, choose the 
software-only approach. Don’t limit your evaluation to 
hardware boxes or add-on boards. Call Simware 
toll-free at: 1-800-267-9991 

Ask us how SIM3278 can save you a bundle on 
hardware. Or send for a free Connectivity 
Kit today! 


a 





SIMWARE 
a practical approach to communications 
14 Concourse Gate, Suite 100 


Nepean, Ontario, Canada K2E 7S6 
(613) 727-1779 Telex: 053-413 


Simware products are distributed 
in Europe by The European 
Software Company Inc. 





Steve Wozniak and Felsenstein. 
Lancaster has been operating un- 
der the Synergetics name since 1965. 
Among his books are The RTL Cook- 
book, The TTL Cookbook and The 
CMOS Cookbook. “Just about every- 


‘one who designed the earlier person- 


al computers did so with these books 
on their desks,” he says. More recent- 
ly, he has written The Apple Assem- 
bly Cookbook and The Applewriter 
Cookbook. 

He sold electronics kits through 
the mail from 1966 until 1972, when 
that hobbyist market died down. In 
February 1968, one of his inventions, 
which he says was the first reason- 
ably priced digital counter, made the 
cover of Popular Electronics. ‘It ba- 
sically started the hobbyist digital 
electronics revolution that was fol- 
lowed up with all sorts of things like 
timers, stopwatches and digital volt- 
meters,” Lancaster says. 

As one of the original hackers, 
Lancaster brings much experience to 
his “Hardware Hacker’ column in 
Modern Electronics and his ‘‘Ask the 
Guru” column in Computer Shopper. 

Nowadays, Lancaster also tests 
new products for Apple and Adobe 
Systems, Inc., claiming to have alert- 
ed Apple to serious bugs in the La- 
serwriter Plus. He says laser printers 
are the “opportunity of the deca- 

eo’ a 


Micral maker 
opts for optics 


I: 1973 Thi T. Truong designed a 
low-cost computer around Intel 
Corp.’s new 8008 microprocessor. 
Truong, who was born in Vietnam 
and raised in France, intended the 
Micral to replace more expensive 
minicomputers in lower performance 
applications. The system achieved a 
fair measure of popularity in Europe, 


MICRO PIONEERS 


but it never caught on in the U:S. 

Truong produced the Micral until 
1979, when he sold the machine to 
Groupe Bull, one of the biggest com- 
puter companies in France, for the 
equivalent of $25 million. 

He then formed Total Telematics 
Technology (TTT), a Paris-based firm 
that finances technology firms and 
develops optical scanning products 
and a range of IBM Personal Comput- 
er-compatible products. 

With its first major product, the 
Lasernet optical scanning system, 
TTT hopes to carve out a niche as an 
optical disk pioneer. 

Priced at $1,950, the original Mi- 
cral had 256 bytes of memory, ex- 
pandable to 2K bytes. During the 
years, the system was steadily im- 
proved, incorporating such additions 
as a higher memory capacity, floppy 
disks and hard disks. The Micral was 
mainly sold to the French govern- 
ment and to industry for process con- 
trol applications. In 1985, the IBM 
PC-compatible Bull-Micral system 
achieved European sales of more 
than $200 million. a 
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Faith 

required to 
Invest in 

productivity 


‘Wehaveareal “= 
managerial 
challenge on our 
hands.’ . aren Sing Stan- 


By DAVID LUDLUM 


ffice computers have enhanced 
the productivity of American 
businesses, even if it can’t be 
proved conclusively. 

That’s the view of experts in 
the use of information systems 
questioned on the debate over 
what benefits businesses in the 
U.S. have reaped from their 
huge investments in office auto- 
mation. 

That ongoing debate was 
heightened earlier this year 
with a cover story in Fortune 
magazine that claimed the pay- 
off from hundreds of billions of 
dollars of investments in office 
computers by American compa- 
nies has been “‘puny.”’ 

The article cited an econo- 
mist’s calculation that white- 
collar productivity in America 
hasn’t advanced since the 
1960s. It went on to suggest that 
the major benefits of office com- 
puters lie farther down the 
road, when business procedures 
are changed to take full advan- 
tage of the equipment. 


OA contribution argued 


Several academics and con- 
sultants surveyed on the issue 
strongly disputed the conclu- 
sion that office automation has 
not made significant contribu- 
tions to productivity, although 
they agreed that technologies 
have been oversold and that op- 
timal use of them will come with 

more fundamental 
changes in the fu- 


In an enterpris- 
ing piece of re- 
search, Stephen S. 
Roach, a_ senior 
economist at the 
New York invest- 

banking 
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ley & Co., attempted to isolate 
the change in white-collar pro- 
ductivity in American business 
from the overall productivity 
trend reported by the federa 
government. : 

In both the service and manu- 
facturing sectors of the econo- 
my, “productivity is essentially 
flat for white-collar workers 
vis-a-vis the 1960s,” says 
Roach, whose work played a 
prominant role in the Fortune 
article. 


Wie he concedes that the 
impact of computers on 
productivity cannot be mea- 
sured directly, Roach concludes 
that there is powerful evidence 
that, overall, computers have 
not generated a payback in im- 
proved productivity. 

Roach concedes that there 
have been exceptions in some 
industries, such as financial ser- 
vices, that have been offset by 
failures elsewhere. But even 
here, the results have been 
mixed, he says. 

Other observers also question 
the benefits of some applica- 
tions of office technology. 
“‘Anyone who uses an electronic 
mail system has to ask himself 
whether all that communication 
is really worthwhile. Is it better 
or just more?” asks Michael Vi- 
tale, an assistant professor and 
information systems specialist 
at Harvard Business School. 

But Vitale strongly disputes 
the view that white-collar pro- 
ductivity has been stagnant. 


“T just don’t agree with that 
argument. My feeling is that 
overall productivity definitely 
has been improved in terms of 
output per input,” Vitale says. 
And computers have played a 
role in that gain, according to 
Vitale. 

‘Look inside any large insur- 
ance company or bank, or Har- 
vard Business School for that 
matter. You just don’t see as 
many clerical heads as you used 
to,’ he says. 

Others agree that office com- 
puters have enhanced produc- 
tivity. “They obviously have. 
Anyone who thinks they 
haven’t doesn’t understand how 
offices work. They’re trying to 
trade on the fact that you can’t 
put a number on it,” says Wil- 
liam Zachmann, corporate vice- 
president for research at Inter- 
national Data Corp. of 
Framingham, Mass. 


Users’ OA goals 


Experienced users of ad- 
vanced office automation sys- 
tems look for their equipment to 
improve the overall perfor- 
mance of a department or orga- 
nization, rather than the pro- 
ductivity of individual workers, 
says John J. Connell, executive 
director of Office Technology 
Research Group of Pasadena, 
Calif. 

Measuring improved perfor- 
mance can’t be limited to reduc- 
ing expenses, says Connell, 
whose organization is made up 
of corporations that use ad- 
vanced office systems. “The 
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fact that you save time doesn’t mean 
you save money. You have to ask 
what the mission of the department 
is” and look for changes that im- 
prove quality of work, he says. 

The quality of texts has improved 
since the days before word pro- 
cessers were used, Vitale notes. 
“How many times were there when 
you said you knew you could make 
an improvement but didn’t?” Looking 
at old case studies, he wonders “how 
could we ever have produced some- 
thing that looks that bad?” 

Observers say some products and 
business activities wouldn’t be possi- 
ble without computers. T. Capers 
Jones, chairman of Software Produc- 
tivity Research, Inc. of Cambridge, 
Mass., says he does business and 
market projections with his comput- 
er that he couldn’t do without it. Vi- 





Ifyou want a single, dependable 
source for all your data communications 
equipment and service requirements, 
we ought to get acquainted. 

You can get all the personal com- 
puters, printers, data terminals and 
network equipment you need. Just 
say when and where you need them. 

Then let’ discuss the options—both 
in terms of the equipment and how 
you want to acquire it. Rent, lease or 
purchase, you'll get what you’re 
looking for quickly, usually within 24 
hours. You can even buy top-quality 


used equipment. You also get a highly 
qualified source for maintenance and 
repair, whether it’s for our equipment 
oryours. 

That's because, behind Lisa Metric 
stands Leasametric, the most experi- 
enced rental/lease company in the 
industry. A company with the systems, 
the resources and the professional 
know-how to put data communica- 
tions equipment to work for you— 
and keep it working. 

So the next time you have a 
requirement—whether you want to 


rent one PC fora month or lease 101 
printers for a few years—call Leasa- 
metric. It’s the only name you need 
to remember. 


(8° LEASAMETRIC 
Data Communications Division 
Northern California—415-574-5797 
Southern California—1-800-638-8574 
Pacific Northwest—800-343-7368 
Rocky Mountains—1-800-638-7854 
Southeast—1-800-241-5841 
Central—1-800-323-4823 
Northeast—1-800-221-0246 


“Hello, I’m Lisa Metric. Whenever, 


wherever and however you need DP 
equipment, you'll never need anyone but me” 











tale says the market for financial fu- 
tures contracts owes its existence to 
computers. 

In many cases, information tech- 
nology has been oversold, these ob- 
servers concede. But that’s because 
“any new technology that’s powerful 
has a certain tendency to be oversold 
when it comes out,” Jones says. He 
cites predictions in the 1970s that 
cars would use turbine engines. 


i onnell says the ease of using 

personal computers has been 
oversold. “There is a long learning 
curve,” he says. “People tend to quit 
after learning the first application. 
They went through hell to learn how 
to do spreadsheets.” 

Both Roach and those who dispute 
his view that there has been a mini- 
mal return from office computers 
agree that steps can be taken toward 
more profitable use of the equipment. 

Solutions don’t lie in supposed 
panaceas like networks or fiber op- 


Several academics 
and consultants 
strongly disputed the 
conclusion that 
office automation 
has not made 
significant 
contributions to 
productivity, 
although they agreed 
that technologies 
have been oversold 
and that optimal use 
of them will come 
with more 
fundamental changes 
in the future. 








tics but in “figuring out how to use 
them to do what you want to do,” 
Zachmann says. 

Roach says gains lie with better 
application software and manage- 
ment. “The emphasis has to shift 
from hardware to software. And we 
have a real managerial challenge on 
our hands. We have managers who 
don’t know how to handle the infor- 
mation flow,” he says. 

James Emery, professor of deci- 
sion sciences at the University of 
Pennsylvania’s Wharton School, says 
payoffs require systems big enough 
to generate synergy through inter- 
connection of many workers. 
“There’s definitely a scale problem. 
The payoff comes from interconnec- 
tion of people. Unless you make a ma- 
jor investment, you’re not going to 
see the payoff,” he adds. : 

He, too, believes gains will come 
through changes in organization, 
which he says will take time. “The 
companies that have made the com- 
mitment, I think by the end of this 
decade, will see a profound effect.” 

Other companies also will have to 
gamble to keep up with these leaders, 
Emery says. “It’s going to take a 
strong leap of faith on the part of 
management to make the investment. 
A lot of organizations are going to 
wait until the leaders have made the 
case.” a 
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The gains of automation are here, but who can count them? 


Rapid changes afford 
little time to adapt 


By NINAMARY BUBA MAGINNIS 


( hrysler Corp. MIS Manager Joe 

Coletti is quick to say his com- 
pany’s employees are more produc- 
tive now that computer power sits on 
most workers’ desks. But, he readily 
concedes, quantifying productivity 
leaps made over the last 20 years is 
impossible. 

“I don’t have the statistics to 
prove it. It’s difficult to quantify pro- 
ductivity,” says Coletti, who has 
worked in MIS for 29 years. As more 
information systems are installed, 
automation becomes an integral part 
of daily business operations, he ex- 
plains; MIS managers at Pepsico, Inc. 
and Phillips Petroleum Co. agree 
with hs view. 

Allan Deering, vice-president of 
management information services at 
Purchase, N.Y.-based Pepsico, says 
old computer functions and manual 
tasks at his company are constantly 
being updated with new technology. 
And while individual departments 
must cost-justify computer expenses 
by projecting return on investment, 


‘There’s a huge river 
of information 
floating by, and you 
don’t want to drown 
in the river. You 
want to pull certain 
items out of the river 
and take some action 
that is meaningful.’ 


— Allan Deering 
Pepsico 








there are no companywide statistics 
to corroborate productivity gains. 

Phillips Petroleum Information 
Services Manager Jim Gottardi ech- 
oes Deering. ““We know there have 
been gains, but it’s difficult to mea- 
sure those gains to the bottom line,” 
Gottardi says of the Bartlesville, 
Okla.-based oil firm. “‘There are not 
really any good industrywide mea- 
sures of productivity, and there isn’t 
any degree of consistency in the in- 
dustry.” 

Difficulty in measuring productiv- 
ity can be attributed partly to the 
way computing evolved over the last 
20 years, managers say. “Twenty 
years ago, end-user computing 
wasn’t even a term,” says Pepsico’s 
Deering, a 30-year MIS veteran. 

“Those of us who worked in the 
industry did not ever foresee that 
happening,” he adds. “Back in those 
days, data processing was basically 
done in the back room. The only 
thing users saw was the end product 
— a printed report. They did not un- 
derstand how it happened. Most us- 
ers wouldn’t understand an applica- 
tion, particularly with punched 
cards.” 


Suddenly, end-user computing 
caught on like wildfire, leaving very 


little time to adapt or to measure 
changes. ‘‘MIS first pushed informa- 
tion systems to end users,” Coletti re- 
calls. “‘All of a sudden the end user 
became impatient with delays and 
wanted more information systems.” 
End-user computing improved pro- 
ductivity instantly while also pre- 
senting new problems, he says. 
Phillips Petroleum’s Gottardi says 
that as technology evolved, accuracy 
increased. ‘I think we all knew key- 
punch cards would have to go in or- 
der for more efficiency in data pro- 
cessing. Today, an awful lot of data 
entry will be done by the person who 
is originating the data. In the 1960s, 
that person would have filled out a 


form and sent it off to be key- 
punched.” 

“Today we have thousands of peo- 
ple who work daily with computers,” 
observes Deering. “There are so 
many basic applications that we take 
for granted. Everybody’s been im- 
pacted.” 


Making systems count 


Even with information systems a 
pervasive presence today, it is impor- 
tant not to install them for the sake 
of having them, Deering says. 

“Our goal is to take data and put it 
into a meaningful form and give it to 
our users. There’s a huge river of in- 
formation floating by, and you don’t 


want to drown in the river. You want 
to pull certain items out of the river 
and take some action that is meaning- 
ful.” 

Looking to the future, as distribut- 
ed processing spreads, departments 
using computer technology have to 
avoid becoming miniature MIS orga- 
nizations, according to Chrysler’s Co- 
letti. An accounting department 
should not be inundated with data 
processing methodology, but ac- 
counting processes, he says. ““There’s 
been a conservative movement to 
slow down and put more intelligence 
into how we’re going to progress into 
the office of the future,” Coletti 
says. 3 
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Have you resisted getting a factory — 
management system because your manufacturing needs 
are alittle out of the ordinary’ 


Okay, so your company does things a 
little differently. 

And the last thing you need is a 
factory management information system 
that can't adapt to the way you do business. 

Well, here's the first thing you need: 

MANMAN; from ASK Computer Systems. 

A comprehensive, fully in 
information system that can not only tie 
together all your MRPII tasks, but virtually 
every function in your company. 

From purchasing to payroll to field 
service. From controlling materials to 
controlling overhead. 

But MANMAN’s real uniqueness is its 
ability to accommodate your uniqueness. 

By giving you lots of options. 

The option of changing the system to 
conform to the changes in your business, 
thanks to built-in “business policy variables’ 

The option of integrating some 
functions now and some functions later All 
a function of the system's modular design. 

You even have the option of 
implementing MANMAN without installing 
MANMAN. By hooking up to ASKNET"our 
remote processing service. 

The point being, even if your needs 
are a little unusual, that's not unusual. 

Because for over a decade now, 
we've been delivering and supporting 
factory management solutions to unique 
manufacturers all over the world. 

Call 800-4-FACTORY for details. 

And you'll soon see that our product 
is a lot like yours. 

A little out of the ordinary. 


ASK 
Making 
Jactory management 
manageable. 


©1986 ASK Computer Systems, Inc.,730 Distel Drive, Los Altos, California 94022 . 
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Telecom managers grateful 
for the options of competition 


By STANLEY GIBSON 


KF orty years ago, even an expert 
at picking dark horses would 
have hesitated to bet that telecom- 
munications management would one 
day rise to join the most important of 
corporate departments. But tele- 
phone industry deregulation has 
grabbed it from the shadows and 
thrust it into the spotlight. 

As recently as 20 years ago, tele- 
communications management was a 
tranquil realm, with one supplier and 
a captive market. The sole supplier, 
AT&T, dictated products, services 
and prices. Telecommunications 
managers either ordered or didn’t. 

Now, telecommunications manag- 
ers are free to choose, and that has 
made all the difference. Telecom- 
munications managers gain prestige 
by saving money and improving per- 
formance in a realm that is of strate- 
gic importance to their company. 


P rince Dyess, telecommunica- 
tions manager for the Scripps 
Clinic in La Jolla, Calif., and presi- 
dent of the Tele-Communications As- 
sociation, says, “It makes my job a 
helluva lot of fun. 

“Before, there was no choice and 
no decision. The only question was, 
‘Can you pay for it?’ The analogy in 
the computer realm is a world with 
only IBM and no Control Data Corp. 
or Digital Equipment Corp. And the 
vendor is protected by. the federal 
and state governments,” Dyess 
stresses. 

“It’s better now. It was very frus- 
trating then,’ says Bob Hynes, tele- 
communications manager for the Los 
Angeles Times. “I wasn’t really hap- 
py with the way it-was then. The 
pricing of regulated equipment was 
troublesome. Now you have options, 
and you can buy your own system. 
Everyone talks about return on in- 
vestment in buying vs. leasing equip- 
ment. You can prove it is less expen- 
sive to buy almost all the time,” 
Hynes says. 

Beginning in the late 1940s, the 
forces behind telephone industry de- 
regulation have proceeded inexora- 
bly. In 1949, the U.S. Department of 
Justice filed an antitrust suit against 
AT&T, aimed at splitting it from its 
manufacturing subsidiary, Western 
Electric Corp. That suit resulted in 
the Consent Decree of 1956, which al- 
lowed the telecommunications giant 
to keep Western Electric, but prohib- 
ited it from entering the data pro- 
cessing business. 

In 1957, users gained the right to 
attach their own equipment to the 
phone system when Hush-a-phone 
Corp. won a suit against AT&T. In 
1968, the Carterfone Communica- 
tions Corp. decision expanded the 
range of devices that could be con- 
nected. 

AT&T lost its monopoly of the pri- 
vate line market in 1969, when the 
Federal Communications Commission 
allowed MCI Communications Corp. 
to serve as a specialized common car- 
rier, offering private line service be- 


tween St. Louis and Chicago. 

In 1982, the Modified Final Judge- 
ment of the 1956 Consent Decree be- 
tween AT&T and the U.S. Justice De- 
partment set in motion’ the 
divestiture of the world’s largest cor- 
poration. 

“The single most important event 
was the Carterfone decision. It al- 
lowed users to attach their own 
equipment to that of the phone com- 
pany,” Hynes says. After Carterfone, 

Continued on page 202 


‘Before, there was no 
choice and no 
decision. The only 
question was, “Can 
you pay for it?” It’s 
like a world with 
only IBM and no 
CDC or DEC. 


— Prince Dyess 
Scripps Clinic 
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ne the new power in AT-class personal computers. The NEC 
Advanced Personal Computer IV. 

You're very serious about personal computers. You'd rather work 
through lunch than sit in some lazy cafe. 

You're a Power User. And the NEC APC IV™ is the one machine that 
won't leave you power hungry. 

It's built for compatibility and speed, with your choice of 6 MHz or 
8MHz processing speeds at the flick of a switch. 

It's built for looks, with an incredible 800 x 560 screen resolution. 
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moda two 12 MB floppies, two 40 MB hard disks, anda tape back up Wet Wt le Lh 
allowing you the flexibility to tailor the APC IV to your storage requirem 


Plus, the APC IV has the power of NEC behind it. The $10 billon leader in 


computers and communications. So you never have to worry about support. 
The new NEC APC IV. Because sooner or later, you're going to have to 

take it to the limit. For more information, call NEC at 1-800-343-4419 

(in MA 617-264-8635). NEC Information Systems, ! Inc., Dept. 1610, 1414 


Massachusetts Avenue, Boxborough, MA 01719. 
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‘Beginning three years ago, companies 
had to manage their own networks. 
Just as corporations had to take 
responsibility over their own 
computing beginning in the 1960s, now 
they have to take over 
telecommunications for themselves.” 


— Lionel Gillerman 
McDonnell Douglas Aerospace Information Services Co. 


Continued from page 199 
he explains, telecommunica- 
tions managers had to devel- 
op new skills. Now, they 
have to keep abreast of new 
technologies and new prod- 
ucts to provide their compa- 
nies with the best service. 
They also have had to be- 
come demanding customers, 
insisting on high-quality ser- 
vice from a variety of provid- 
ers. And telecom managers 
have become more involved 
in the government regulatory 
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process, Hynes says. 
“Communications now is 
very much like the computer 
industry in the early '60s,” 
says Lionel Gillerman, man- 
ager of network technology 
and network services for Mc- 
Donnell Douglas Aerospace 
Information Services Co. in 
Cypress, Calif. “Beginning 
three years ago, companies 
had to manage their own net- 
works. Just as corporations 
had to take responsibility 
over their own computing be- 





ginning in the 1960s, now 
they have to take over tele- 
communications for them- 
selves,” he says. 

Although they now find 
themselves in the vortex of 
high technology, many tele- 
communications managers 
entered the field almost by 
chance in quieter days. “‘Al- 
most all of us got into it by 
accident somehow,” Hynes 
says. 

Today, in contrast to earli- 
er years, a specialized educa- 
tion in telecommunications 
management helps aspirants 
enter the field. Veteran pro- 
fessionals Gillerman and 
Hynes both teach courses at 
the university level. 

One of the issues they try 
to impress upon their stu- 
dents is the need to communi- 
cate the strategic importance 
of their field to their corpo- 
rate leaders. “In a lot of orga- 
nizations, there seems to be 
difficulty in making top man- 


Wait Disney Pictures’ 
Fitzpatrick 


agement aware of the strate- 
gic implications of telecom- 
munications,” Gillerman 
says. “In the past, if you 
needed a telephone, you or- 
dered one. Now it’s part of a 
complexity of corporate sys- 
tems.” 

“It’s important to become 
part of the long-range plan- 
ning within the corporation 
— selling the need, the im- 
portance, of telecommunica- 
tions within the company,” 
says Sheryl Fitzpatrick, tele- 
communications manager for 
Walt Disney Pictures in Bur- 
bank, Calif. “‘Most of all, we 
need persistence in getting 
our message across.” 


D yess, however, says 
‘the trend is to over- 
come the pitfall of being en- 
gulfed in corporate bureau- 
cracy. 

“The problem seems to be 
solving itself, especially 
where the company depends 
on telecommunications,” he 
says. “They know the 
amount of money spent on 
telecommunications is very 
large, but they also know it 
saves money for the compa- 
n Pad 
And that bodes well for 
career advancement for tele- 
communications profession- 
als. ‘“You see a lot more tele- 
communications managers 





NOVEMBER 3, 1986 


rise up to the vice-president level. 
There’s one level between myself and 
the chief executive officer,” Dyess 
says. 

Another issue facing telecommuni- 
cations managers is the increasing in- 
tegration of voice and data communi- 
cations, a trend which has been 
widely heralded, but which has been 
slow in arriving. 

“Voice/data integration was a 
really hot go-word for a while. Peo- 
ple want to learn about it, but it’s 
only applied on a spotty basis. There 
are many good ways to still use voice 
and data separately without combin- 
ing them,” says George Shriver, man- 
ager of telephone inventory systems 
for the network services group of 
Boeing Computer Services Co. in Se- 
attle. 


: he arrival of Integrated Ser- 

vices Digital Network (ISDN) 
should hasten the combination of 
voice and data, although it, too, has 
been slow to emerge. Hynes, like 
many, predicts the eventual arrival 
of ISDN, although he sounds a cau- 
tionary note. 

“ISDN is coming. But it may be like 
videotext. There is a question of who 
will pay for it,” he maintains, sug- 
gesting that users will resist footing 
the bill. 

Dyess agrees, seconding the notion 
that the telecc ications user is 
the final arbiter of change in the 
field. ‘If it demands too expensive a 
renovation — we won’t buy it,” he 
says. 

Additionally, the integration of 
voice and data may lead telecom- 
munications and data processing de- 
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work management stations. 
Networks to grow 


Research indicates that networks 
will grow more numerous and com- 
plex in the future and that they will 
expand ahead of the supply of quali- 
fied network managers. 

“Its just part of the trend to intelli- 
gent robots everywhere. We do need 
telecom management systems and we 
are buying them in order to control 
staff size,” Hynes says. 

As networks become more com- 
plex, some see them as superseding in 
importance the computers they con- 
nect. ‘““We’ve come full circle from 
computers to communications,” Gil- 
lerman asserts. ‘‘In the past, comput- 
ers fed networks. Now, the network 
is central and the computers are 
nodes on it.” a 





‘Voice/data 
integration was a 
really hot go-word 
for a while. People 
want to learn about 
it, but it’s only 
applied on a spotty 
basis. There are 
many ways to still 
use voice and data 
separately without 
combining them.’ 


— George Shriver 
Boeing Computer Services Co. 
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he new Smart 

LAN Perfor- 

mance Test is 
the only software that 
simulates and mea- 
sures realistic office 
use of a Local Area 
Network. 

If you're thinking of buy- 
ing a network, the Test lets 
you compare the speed and 
cost-efficiency of differ- 
ent LANs. 

If you already own a net- 
work, it lets you judge the 
effects of adding more work- 
stations, servers, buffers, 
or memory. 

However you use it, the 
Test gives you the accurate, 


objective information 
you need—reported 
in either worksheet 
or graphic form. 
The Smart 
LAN Performance 
Test may be used 
to evaluate networks 
running under DOS 3.1, 
including LANs from 3Com, 
IBM, Novell, AST, and AT&T. 
The cost is just $49.95 (VISA, 
MasterCard & American 
Express accepted). 

So call our toll-free 
number, and order your 
Smart LAN Performance 
Test today. 

There’s no better way to 
put your LAN to the test. 


The Smart LAN Performance Test 
800-438-7627 


(In Kansas, Alaska or Canada call 913-492-3800, ext. 3800) 


Or write: Innovative Software, attn: LAN Test 
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- partments to merge. 

“Overall, it’s in a state of flux. It’s 
evolving toward something. What’s 
going to happen in the end, I don’t 
know. But if you viewed the telecom 
end as opposed to the computing end, 
the telecom end would be viewed as 
the upstart,” Gillerman says. 

Hynes, however, boldly predicts 
the eventually combined department 
will be known as the communications 
management department. But what- 
ever the outcome, telecommunica- 
tions and data processing are increas- 
ingly working together. ‘We are 
tryng to cross-educate and work to- 
gether. Our projects demand that the 
two groups work together. People 
have to bend a little,”” Hynes says: 

Another significant trend is the in- 
crease in artificially intelligent net- 
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WHAT'S REALLY 
GOING TO HAPPEN 
WITH EXPERT SYSTEMS? 


The bulk of all expert systems will be built by today’s 
software engineers and programmers, using expert systems _ 
development software written in conventional computing 


languages, and using an evolution of existing project 


Most expert systems will be implemented on existing 7 
conventional hardware and meet conventional software 


XCITEMENT 
OVER AN IDEA. 


There is great excite- 
ment over expert 
systems. Great excite- 
ment over how they 
can help major corpora- 
tions and government 
achieve their strategic 
goals. 

But with the excite- 
ment over expert 
systems comes 
confusion. 

Until recently, 
prevailing wisdom has 
been that expert 
systems demand 
specialized hardware, a 
software environment 
requiring uncon- 
ventional languages, 
and a new type of 
developer using totally 
different system 
development and 
project management 
approaches. No wonder 
knowledge engineering 
hasn't been swept into 
broad acceptance by 
the mainstream com- 
puting establishment 
— it appeared there 
was no way to 
leverage existing 
assets. Until now. 

Until now, no one 
has been able to con- 
vincingly answer the 
one question: What’s 
really going to happen 
with expert systems? 
Teknowledge’s com- 
mitment and success 
in the commercial 
market has enabled 
us to answer that 
question. 











management methodology. 


performance standards. 


. 


Most expert systems will be tightly integrated with 
existing DBMS, accounting systems and other 
applications software. 


Most expert systems will leverage existing software 
a 


already being solved today. 


HY BELIEVE THE 
TEKNOWLEDGE 
ANSWER? 


Discovering the answer 
didn’t come easily. 

Nearly 200 different 
companies use 
Teknowledge’s software 
development products 
to build their own expert 
systems. In its custom 
work, Teknowledge leads 
the field in applications 
developed and real 
problems solved — for 
its strategic investors, 
such as General Motors 
and Procter & Gamble, 
and many other major 
corporations. 

Teknowledge was 
granted the first expert 
systems software patent 
ever. Teknowledge was 
awarded the largest 





Department of Defense 
research contract ever 
granted to a commercial 
company for expert 
systems development 
software — to create 
ABE™, a next-generation 
of high-performance, 
knowledge engineering 
development software. 


OU CAN QUICK 

START FOR $7500. 
CALL TEKNOWLEDGE 
TODAY. 


Where do you go from 
here? How do you get up 
to speed fast, and reap the 
greatest initial payoff with 


TEKNOW 





the least possible cost? 

Teknowledge’s Quick 
Start™ package is the 
right place to begin 
building an expert systems 
capability. It may come as 
a surprise, but some of the 
largest potential gains from 
expert systems can come 
quickly from simple appli- 
cations, as well as from 
the very large advanced 
projects normally associ- 
ated with this technology. 

So, to keep your entry 
cost to a minimum, 
Teknowledge is offering 
the Quick Start package 
for $7500. This includes 
M.1, our PC-based expert 
systems development soft 
ware written in C, a 
multiple delivery system 
license, one week of 
knowledge engineering 
methodology training, 
and one week of specific 
M.1 training. In addition, 
Quick Start licensees will 
receive a reduced price on 
future licenses to deliver 
M.1 expert systems on 
IBM mainframes. 

Quick Start is the entry 
point, from which you 
can succeed in expert 
systems on any scale. 

So, for your Quick 
Start, or to find out 
when a Teknowledge 
seminar will be in your 
area, call 415/424-9955 
now. Or write today. 


LEDGE 


Applied Artificial Intelligence 
1850 Embarcadero Rd., Palo Alto, CA 94303 
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Where have all the hackers, hobbyists and home users gone? 


By PEGGY WATT 


Ithough few realized it in the 
mid-1970s when the micro- 

computer first appeared, it was inev- 
itable that the electronic gadgets that 
amused and inspired the Homebrew 
Computer Club in what was to be- 
come Silicon Valley would move out 
of garages and into corporate offices. 

And they moved into offices in 
huge numbers.The population of mi- 
cros in corporations continues to ex- 
plode, far surpassing the numbers 
serving hobbyists in their heyday. 

According to the market research 
firm Dataquest, Inc., one of the few 
research houses that still separately 
tracks units shipped for home and 
hobbyist uses, around 542,000 micro- 
computers went home with hobby- 
ists, whereas 17.1 million went to 
work in the office this year. It has 
been more than seven years — even 
pre-IBM Personal Computer — since 
hobbyist buyers were anywhere near 
the volume of corporate purchases, 
said Norm DeWitt, Dataquest’s direc- 
tor of PC industry service. 

“The home market probably began 
to lose its significance around 1978,” 
DeWitt says. 

He notes that hobbyists reached 


their buying height in 1983 (one year’ 


before Time magazine’s ‘‘Year of the 
Computer”), when home and hobby- 
ist purchases numbered 1.4 million, a 
figure still dwarfed by the 10.7 mil- 
lion micros in business. 

Since then, the hobbyist buyers’ 
population has dwindled while the 
corporate purchases continue to 
climb — not at the 50% yearly 
growth of the early 1980s, but 
enough to keep plenty of disks spin- 
ning. ‘““But what really helped move 
the PC into business was the 5%-in. 
floppy disk at a reasonable price and 
serious business applications — Lo- 
tus Development Corp.’s Visicalc and 
Wordstar. Before that, you had 
games or whatever you programmed 
yourself,” DeWitt says. 


B ut the hacker — in the tradi- 
tional meaning of skilled hob- 
byist, not criminal — is not dead. He 
has just donned a three-piece suit. 
“In almost every corporation, there’s 
one or more persons who came up 
from the hacker ranks, who’s there 
to help people in an informal role or 
as a representative of the informa- 
tion center,” says Steve Mann, who 
says he held that honorary position 
at Peat, Marwick, Mitchell and Co. 
Mann recently left to become a finan- 
cial computing services consultant. 
“T think even in the corporate envi- 
ronment, they need hackers,” he 
adds. 

The office hackers, obviously, are 
not the traditional hobbyists. They 
were probably not among those who 
sent away for H-10 Heath kits and as- 
sembled their own early personal 
computers. But they are the ones 
who spend a little extra time stretch- 
ing and playing with their systems, 
perhaps driving the MIS manager to 
distraction — or sometimes being re- 
cruited by the department. : 

“By and large the majority of busi- 
ness users came up from a business or 
finance or accounting background 
and, by hook or by crook, learned just 


enough to get their work done with 
Lotus or Symphony,’ consultant 
Mann says. ‘They didn’t really want 
to pay attention to what’s new in the 
technology. They want the minimum 
learning curve to get the maximum 
leverage out of their work day.” 

In fact, the hacker mentality 
might help business users get more 
from PCs. Training consultant Rich- 
ard Gillingham, president of Matrix 
Services, said users who take a just- 
the-basics attitude are hurting them- 
selves. “I’m a bit of a gloom-and- 
doom person on this right now, 
because when you look in a corpora- 
tion, you find people are not ready to 
move up, and they even have holes in 


some of the basics,” he told MIS man- 
agers at a recent conference. 

“Eighty percent of the people use 
50% of their software’s capabilities. 
And I think this is generous,” Gilling- 
ham added. “‘Maybe 15% of the peo- 
ple use about 80% of their software’s 
capabilities. It’s not a criticism of us- 
ers, but it’s the reality of the situa- 
tion.” 


M icrocomputer pioneer Adam 
Osborne went from _ hard- 
ware production with Osborne Com- 
puter Co. in the early 1980s to soft- 


ware development in his current 
venture, Paperback Software Inter- 


national, Inc. But he says he has al- 
ready discounted the hobbyist mar- 
ket and aimed for the business user 
from the start. 

Osborne agrees the hacker’s meta- 
morphosis was inevitable. ““There are 
a few little companies that still build 
kits and specialty boards,” he says. 
“But the hobbyists are sort of the 
ham operators of the business now.” 

The hobbyist still plays a role in 
the industry, Dataquest’s DeWitt 
says. “Hobbyists are often the first 
to jump on new machines. The Atari 
520 ST, the Commodore Amiga — the 
first buyers were hobbyists. And 
they’re often the first software deve- 
lopers.”’ a 
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up to 8 times quicker compared to RM/COBOL. 
It can handle larger programs and larger 
files and actually use less disk space. And 
RM/COBOL-85 automatically solves network- 
ing problems by bringing existing RM/COBOL 
multiuser applications to the most popular pc 
networks— including IBM’s PC Network, 
IBM's Token Ring, Novell’s Advanced NetWare, 
3COM’s 3Plus and more. Plus RM/COBOL-85 
provides the unique advantage of allowing 
programmers to write code to either the High 
1974 or Intermediate 1985 ANSI standard, at 
the touch of a switch. Any existing RM/COBOL 
application can be recompiled in RM/COBOL-85 
with its tremendous performance advantage. 

’s all part of Ryan-McFarland’s commitment 
to upward compatibility. 

Now for the special offer. RM/COBOL-85 
will be available in January, but you don’t have 
to wait because you can get RM/COBOL-8X 
now which contains all of the key 85 features. 
So you get immediate access to the perfor- 


you'll get first dibs on a free RM/COBOL-85 
upgrade in January. To take advantage of this 
special offer, fill out and send in the coupon to 
Ryan-McFarland, 

609 Deep Valley Drive, — Ryan-mcFARLAND 
Rolling Hills Estates, 

CA 90274. 


Pil 
Or call 213-541-4828. 


I want it yesterday. Send me more information 
B on RM/COBOL-8X and a free RM/COBOL-85 
3 upgrade order form immediately. 
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“We filled 75% of the positions 
with responses from our first ad 


in Computerworld’ 


# Bjorn Nordemo 
Vice President 
Data Arts & Sciences, Inc. 
Weston, MA 


(ASD, a contract software agency based in Weston, MA. 

Although they place people in permanent positions, DASI most 
often places ‘contract programming personnel’ — consultants who fit 
special niches for short or long term commitments in corporations in the 
New England area. 
“Our agency specializes in finding computer consultants — designers of 
systems, evaluators of hardware and software requirements, and com- 
puter programmers to mention a few. We recently were introduced to 
Computerworld as a potential source for finding these consultants,’ 
states Bjorn. ‘J liked the idea because I know Computerworld has a 
broad reach — from MIS/DP directors to computer programmers, in 
multiple industries and multiple markets — and that’s what DASI needs.” 


“We had four specific positions for MIS/DP consultants that we needed to 
fill in northern New England. We used the local newspaper on a weekly 
basis, but people who are willing to move usually aren‘t reading the 
local Sunday paper. So, I felt this was a perfect opportunity to try 
Computerworld,” says Bjorn. 


According to Bjorn, he’s quite satisfied with the results. ‘From Computer- 
world, we filled 75% (3 out of 4) of the positions with the responses from 
the first week, and the remaining position with the response from the 
following week. These results alone made my ads in Computerworld 
worthwhile.” 

And Bjorn also recognizes a second benefit to advertising in Computer- 
world. "The beauty of using Computerworld is that it's read by people in 
the computer industry who have a need for consultants, as well as 
being read by consultants who need to keep up to date on the 
marketplace,” says Bjorn. ‘So we not only reach qualified candidates to 
fill our current openings, but we are creating awareness of the services 
that DASI has to offer,” says Bjorn. 

“We have some great plans for expansion and as we do, Computer- 
world is going to play a strong hand in helping us accomplish our 
goals,’ concludes Bjorn. 

Computerworld. We're helping employers and top professionals get 
together in the computer community. Every week. Just ask Bjorn. 

For all the facts, call Al DeMille, National Sales Manager, at (617) 879- 
0700. 


B jorn Nordemo is Vice President of Data Arts & Sciences, Inc. 
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After the VDM, Felsenstein is ‘having fun’ with other projects 


By DAVID BRIGHT 


uilt in 1975, Lee Fel- 
senstein’s Visual Dis- 
play Module (VDM) was the 
first piece of personal com- 
puter hardware providing 
for a memory-mapped alpha- 
numeric video display. With 
the VDM board, which Fel- 
senstein says was inspired 
by Don Lancaster’s TV Type- 
writer, the first low-cost per- 
sonal computer device that 
allowed data to be displayed 
on ascreen, personal comput- 
ers could be used in an inter- 
active, real-time fashion. 
The VDM was first built to 
work with the Micro Instru- 
mentation Telemetry Sys- 
tems’ Altair, and versions of 
the VDM design soon showed 
up in several personal com- 


however, and in late 1983 
ran into financial difficul- 
ties, filing for bankruptcy 
protection under Chapter 11 
of the Federal Bankruptcy 
Code and later emerging as a 
different company. 

When Osborne faded, Fel- 
senstein restarted Golemics, 


signed a line of IBM PC 
clones for a Japanese compa- 
ny. Although that company 
has yet to manufacture and 
market the 
machines, 

Golemics 

owns the 


Felsenstein never asked 
for royalties from most of the 
companies that borrowed 
parts of his VDM design. “I’m 

just happy 


MICRO PIONEERS [ieanaw@ed 


that robust,” 


read-only memory’ BIOS, he says. Even now, with PCs 


seems to be a secondary con- 
sideration to Felsenstein. 
“What we did was largely 
for the love of it, and I think 
that shows in terms of what 
happened and how,” he says. 
“I’m kind of dedicated to 
bringing back as much of the 
fun as I can. I want to have 


and in 1984 and 1985, the 
Berkeley, Calif., company de- 


machines. 


which could be used in other 


billion industry, 


having skyrocketed to a $13 
money 


the fun. Everybody else can 
have more.” a 








Lee Felsenstein 


puter systems, including the 
Radio Shack Corp. TRS-80 
Model 1 and the Apple Com- 
puter, Inc. Apple II. 

Felsenstein is currently in 
the process of changing Gole- 
mics, Inc., the company he 
originally founded in 1979, 
from a contract research and 
development house to one 
that will focus on his own in- 
ventions. ‘I have various in- 
ventions in my notebooks 
and in my head — and they 
keep coming out, too — but 
I’ve never been able to get 
around to actually imple- 
menting them and selling 
them,” he says. “That is 
what I really want to do. We 
are making that move at this 
moment.” 

Concerning his latest pro- 
ject, Felsenstein hints that it 
involves an open architec- 
ture supporting the IBM Per- 
sonal Computer, the Apple 
Macintosh, the Atari Corp. 
ST and the Commodore, Ltd. 
Amiga. He claims that the 
product, which may arrive 
by early 1987, will set a new 
standard. 

Two years after founding 
Golemics, he helped start Os- 
borne Computer Corp. and 
became its vice-president of 
engineering. 

As the first portable com- 
puter, the Osborne-1 portable 
computer became immensely 
popular, and gave the per- 
sonal computer industry a 
big boost. 

Osborne grew too fast, 





Help is just a QUIKJOB™ away! 


If you’re coding unique end-user 
applications in COBOL, then you’re 
likely to be stuck at your terminal for 
days. And while you’re clearing up 
one user request, ten more are 
screaming for your attention. How 
would you like to get unstuck from 
your keyboard before you come 
unglued? 

If you need custom utilities, spe- 
cial reports, file data extraction, and 
fast file maintenance, QUIKJOB will 
give you a fast, easy solution to 


immediate problems. Simple and 
flexible, QUIKJOB is a handy COBOL- 
like alternative. It’s an application 
development tool that lets you pre- 
pare reports on the spot. 

QUIKJOB can handle fixed, vari- 
able, or undefined record formats in 
a variety of tape and disk combina- 
tions. It runs on 43XX, 30XX,- DOS/ 
VS(E), MVS, OS/VS1, VM/CMS, and 
everything compatible. An interface 
to your in-house sort facility is also 
a standard feature. 


QUIKJOB is a powerful report 
writer for your special needs. It’s 
inexpensive. And, it’s from Goal 
Systems. Best of all, the 1984 Data- 
mation Software Survey gave QUIK- 
JOB the highest score of any product 
in its category, making it the favorite 
of all data management packages. 

Try QUIKJOB free for 30 days with 
the Goal Systems guarantee. And let 
us show you how to get UNSTUCK! 


a 


THE 
COMPANY 





Software Solutions 


Goal Systems International Inc. 
5455 North High Street 
Columbus, OH 43214-1193 
1-800-848-4640 








Break The Speed Limits 
Ot Traditional Development 
With ACCELL IDS. 





The First Application Development System 
Engineered To Work Like You Think. 
So You Can Work Faster. 


Traditional application development is slow and tedious. 
And no wonder. It goes against the very grain of the human 
thought process. 

You literally have to work backwards—coding an entire 
application before you can see if it will really work. 

Now there’s a dramatically better way: ACCELL’ Inte- 
grated Development System from Unify Corporation. The first 
professional development system that is human engineered to 
emulate the way developers think. And the way users work. 

ACCELL IDS is more than a stand-alone tool. It’s a whole 
array of sophisticated fourth generation technologies, all inte- 
grated into a single powerful system. 

With ACCELL, for the first time, developers 
have the right tool for the right task. So they can 
start in the logical place— with high level concepts. 

Sophisticated prototypes can be cre- 
ated in just hours using the Visual Applica- 
tion Generator—allowing users to provide 
feedback much earlier in the develop- 
ment cycle. Literally 80 to 100 percent 
of the application can be completed in 
the Generator. 


Then the prototype can quickly be 


enhanced into a finished application, by 


simply “programming by exception” 
using ACCELLs powerful fourth 
generation language. 

For performance, there’s a 
proven relational DBMS based on 
UNIFY® DBMS, the dominant 
data base system in UNIX™ 

For user productivity, there’s ;, 

a highly visual, PC-like human interface 
with interactive features like windows and 
ZoomView:" 

And for data integrity, there’s a multi-user concur- 
rency control system so sophisticated you’d only expect it on 
a mainframe. 

The result? The development cycle is dramatically short- 
ened. Applications that take years with third generation 
languages and months with fourth generation languages are 
finished in just weeks with ACCELL. 

With today’s application backlog, isn’t it time you broke 
the speed limit? To find out how you can increase develop- 
ment productivity, call or write for our free information 
booklet: Integration In The Fourth i 


CORPORATION 


(503) 635-7777 


4000 Kruse Way Place 
Lake Oswego, OR 97034 


© 1986 Unify Corporation. UNIX” is a trademark of Bell Laboratories. 
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Used office equipmentis 
the most productive. 
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Lanier Business Products. 
They're used more because they're easy to use. 


With Lanier office products, you 
don’t have to plow through moun- 
tains of manuals in an attempt to 
make your job easier. 

We've done the work. Years of 
thought, research and engineering 
go into all Lanier products to make 
them as easy to use as possible. 

They'll help move work through 


your Office faster by preventing 
paper pileups. And your people won't 
waste time getting information 
from each other when it can be 
delivered electronically in seconds. 
The time you spend learning 
more about Lanier office products 


could be the most productive time 
you've ever spent. 


PHONES THAT WON'T KEEP 


YOU HOLDING. 


How many times have you seen 


people sitting by their phones 
holding the receiver while they 
figure out their next move? 

Lanier business telephones are 
designed to keep you talking. No 
matter what you want to do with 
a phone, you can do it easily and 
quickly with a Lanier. 

Take the new Lanier EZ-Talk® 
telephone. 


When you’re ready to make a call, 
EZ-Talk’s speed dialing can quickly 
access up to 300 numbers with its 
built-in memory. Need to confirm a 
date? Glance at the 60-day calendar 
on its screen. Your staff can even 
send on-screen memos with EZ-Talk. 

The EZ-Talk’s screen can also 
tell you whos holding, who left 
messages and who needs to see 
you. So your most important client 
doesn't have to wait. You can call 
home immediately if you need to. 
And you don’t have to put up with 
annoying buzzes and intercom 
interruptions. 





le 
telephone will replace your 
phone, phone file, 
and calendar! 

The Lanier EZ-Talk telephone 
replaces your phone, your calendar 
and your phone file. And it’s fully 
compatible with PBX and most key 
office phone systems. 

There are other complete Lanier 
business telephone systems, too. Full- 
featured Lanier phones that tie into 
dictation and other systems. Right 
up to a digital PBX that can accom- 
modate 32 trunks and 120 stations. 

To go along with your phones you 
can also invest in a Lanier phone 
monitoring system to track all the 
calls from your office. So you can 
bill time and long-distance charges 
to clients more accurately. And 


The EZ-Talk telephone’s 16-line screen 
tells you who called, who's holding and who 
needs to see you. 
better manage your time as well 

as your staffs. 


WE'VE MADE DICTATING 
AS EASY AS TALKING. 


It’s a fact that you can dictate 600% 
faster than you can write. That is, 
only if you don't have to spend time 
figuring out how to use your dicta- 
tion equipment. 

With Lanier, there is nothing to 
it. We've made dictating simple with 
units available in every size and 
configuration you can imagine. 

The new Lanier Pocket Protege™ 
is one of the smallest microcassette 
units in the world. It’s the only micro- 


Pocket Protégé puts all 
the features of a desktop dictation 
unit in the palm of your hand. 


cassette portable of any size with a 
display screen to tell you how many 
recordings are on your tape, and the 
length of each. So you can instantly 
locate any recording you want to 
review. Our screen also tells you if 
voices aren't loud enough to be 
recorded clearly. 

Pocket Protégé lets you give your 
secretary special instructions before 
she starts typing. So she won't fin- 
ish typing a lengthy letter only to 
find a paragraph you want inserted. 
So you save her time and yours. 

But even though Pocket Protegé 
is a product of incredibly intricate 
technology, it’s easy to use even 
if you're all thumbs. Just use one 
of them to operate the one-button 
that controls all the main functions: 
record, rewind, listen and stop. 


With the Lanier Messenger four 
executives can have their own cassette 
for dictation. 


Lanier dictation equipment keeps 
your whole office organized, too. 

The Lanier Messenger® for exam- 
ple. Its revolving tray of four micro- 
cassettes lets several people dictate 
from in the office. Or out of the office. 
Because with the Messenger you 
can phone in your dictation. You can 
assign the microcassettes accord- 
ing to department, type of task 
or priority. 

The Lanier VoiceWriter® System is 
for offices with heavier work loads. 
It lets several people record and tran- 
scribe at once. It can receive dicta- 
tion from right there in the office, or 
over the phone, even from conti- 
nents away. 

And VoiceWriter lets you add to 
recordings exactly where you want 
the additional text. When you dic- 
tate your addition, the system inserts 
it right where you want it by “mov- 
ing over” all the text that follows. 
You don't have to worry about eras- 
ing the original recording. 

The VoiceWriter System has a 
console that tells you the status 
of each piece of dictation. So if 
you need a recording transcribed 
right away, it can be found right 


away. No one has to spend endless 
hours plowing through tapes to 


find it. 


IT’S EASY TO SEE WHY THE 
NEW LANIER VIEWWRITER™ 
SHOULD REPLACE YOUR 
TYPEWRITERS. 


ViewWriter is the only real 
electronic display typewriter. Its 
16-line screen lets typists delete and 
rearrange entire paragraphs with 
a few simple keystrokes. 

They can work faster with View- 
Writer’s lift-off correction, which is 
easier to use than other typewrit- 
ers: It can correct anywhere on the 
page, two or twenty lines later. 

Storing what’s been typed has 
never been easier, either. View- 
Writer has its own memory and 
expandable storage. 

In fact, ViewWriter has all the 
features of the best electrics and 
electronics, with many of the time- 
saving word processing features the 


| RTE 


ae 
Easy-to-use ViewWriter 


is the typewriter that can insert or delete 
words and paragraphs in seconds. 


best computers have. Like word 
wrap-around. And inserting and 
deleting words, or even paragraphs, 
is a breeze. There's no more need 
for retyping an entire text. 
ViewWriter’s a typewriter when 
you need it to be, and has word pro- 
cessing functions when you need 





ViewWriter's large screen lets you view and 
edit 16 lines of text. 





them. Yet, for all its versatility, it’s 
sO easy, your people can learn to 
use it in less than an hour. So they 
can be typing away on the very 
first day. Before lunch. 


AT LAST. 
A FULLY-INTEGRATED 
COMPUTER NETWORK THAT'S 
EASY TO USE. 


Until now, there's been only one 
way to make different kinds of PC’s 
work together. With a network that 
required people to learn a lot of 
complicated computer network 
commands. 

But now, there's the Lanier net- 
work. The first network that lets 
you tie all your IBM-compatible 
PC's, printers, and disk drives 
together, and use them with just 
a few simple commands. It even 
tells you what commands to use. 

The Lanier network makes your 
PC’s a lot more productive. And 
therefore something even more val- 
uable becomes more productive. 
Your people. 

Our ne*work also saves you money 
on printers and other peripherals, 
since everyone can share. 


With the new Lanier network, 
you don't have to learn complicated 
computer commands to make all your 
PC's work together. 

The Lanier network makes others 
obsolete because it’s so easy to use. 
And because it’s so easy to learn to 
use with the Lanier Support Staff. 
They'll have your office completely 
operational in far less time than it 
would be with any other network. 


WE MAKE THINGS SO EASY, 
; IT’S EASY TO SAY YES. 
Lanier products can make your job 
easier. And so can Lanier people. 


Easy-to-use Lanier office equipment ranges from the smallest 
microcassette dictation unit to expandable, fully-integrated PC networks. 


They're people who train you 
thoroughly in making the best use 
of Lanier products. 

People you can call when you 
have a question. Toll-free. 

People who show up if you have a 
problem. Usually within four hours 
of your call. People who work out of 
some 330 sales and service offices, 
coast to coast. 

And, perhaps most important, 
they're people who'll be around 
tomorrow. After all, Lanier has 
served offices like yours for over 
50 years. And now were backed 


Were easy touse: 


Yes! Tell me more about how easy-to-use Lanier office products 
can do more for my office. 


D Yes. I would like to receive a personal demonstration now at no cost or obligation. 


Please call me. 


0 I am interested. Please have a Lanier sales representative contact me in week(s). 


C Please send me information on: 


O Business Telephone Systems O) Office Computer Networks 
O The ViewWriter Electronic Typewriter 


O Dictation Products 


Name 

Title a 
Company 

Address 

City 


PhoneNumber() SSK 
Clip this coupon and mail to: 
Lanier, P.O. Box 3064, Cedar Rapids, lowa 52406-9958 
Call 1-800-241-1706 


FOR YOUR INFORMATION, WERE PART OF Gp HARRIS 


1986, Harris Corp. All Rights Reserved. 


by all the strength and resources of 
Harris, a multi-billion-dollar, world- 
wide technology company. 

So you can count on us to help. 
And count on our products to keep 
being useful. And, easy to use, 
of course. 

So call Lanier today. Or send in 
the coupon below. 

Once you've seen what our prod- 
ucts can do for your office, the rest 
is going to be easy. 

Call 1-800-241-1706. (In Georgia, 
call 1-404-321-1244 collect.) 


IBM is a registered trademark of International Business Machines. 
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Hungry giant 
looms over 
software 
marketplace 


By CHARLES BABCOCK 


n looking for a relational data 
base management system, Amex 
Life Assurance, a division of 


ILLUSTRATION BY MARK STEELE 








American Express Co., recently B= 


evaluated IBM’s DB2 vs. an in- 
dependent software company’s 
product. 

Amex Life found that both 
DB2 and Supra, a product of 
Cincom Systems, Inc., ‘“‘gave us 
the relational capabilities we 
were looking for,” but Supra 
had an edge, recalls Jay Kelley, 
the systems manager responsi- 
ble for the evaluation. 

Because Amex Life does not 
want to start processing claims 
for which it does not have poli- 
cies, it needed referential integ- 
rity in its data base. Supra had 
it; DB2 did not. 


Three-scheme architecture 


Amex Life also liked Supra’s 
three-schema architecture, 
which separates external data 
views from internal data struc- 
tures, Kelley says. 

Finally, Amex Life saw the 
fourth-generation language, 
Mantis, that works with Supra, 
as ‘‘a real workhorse,” Kelley 
says, while IBM’s Cross System 
Product is just getting estab- 
lished in the market. 

To some observ- 


‘TB M purposely ers, the Amex Life 


deal is typical of the. 


fut for the inde- 
PVESENTS A pendent software 


vendors vs. IBM. To 


squar (4 wheel, others, it is the ex- 


ception as IBM pre- 
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ucts into a dominant 
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this point is that IBM is intent 
on increasing its software reve- 
nue, with data base manage- 
ment systems one of the more 
prominent but only one of the 
areas where it is likely to 
launch new initiatives. Whether 
the independent software com- 
panies continue to thrive in this 
climate or find themselves re- 
duced to the status of the 
BUNCH companies in hardware 
is a question of overriding im- 
portance — not only to them- 
selves but their customers. 


Ts contest actually began 
18 years ago when IBM, 
prodded by critics and antitrust 
suits from Applied Data Re- 
search, Inc. and other young 
companies, unbundled software 


from its hardware and a group: 


of technically proficient, hard- 
hitting software companies 
grew up to take advantage of 
the opening. 

Today there are more than a 
dozen companies in the $80 mil- 
lion to $120 million revenue 
range and a smaller group, such 
as Management Science Ameri- 
ca, Inc. (MSA) in Atlanta or 
Computer Associates Interna- 
tional, Inc. in Garden City, 
N.Y.in the $180 million to $220 
million range. 

The independents’ revenues, 
which added up to $2.4 billion 
in the world marketplace in 
1985, were still overshadowed 
by IBM’s software revenue of 
$4.1 billion. That represented 








only 8.2% of IBM’s revenue, but 
Wall Street analysts believe it 
represents a significantly high- 
er share of IBM’s profits. In ad- 
dition, software revenue is 
growing at a rate of 29% annual- 
ly, while hardware revenue, es- 
pecially mainframe processors, 
is believed to be growing in the 
6% to 7% range. 


Expanding software business 


These facts have surely given 
strategic planners at IBM’s cor- 
porate headquarters in Armonk, 
N.Y., cause to consider expand- 
ing the opportunities in soft- 
ware. One way is simply to 
charge more for its huge in- 
stalled base of systems soft- 
ware, which IBM has been doing 
in well-publicized examples. 

In terms of future expansion, 
however, IBM appears most in- 
terested in creating new hard- 
ware opportunities through the 
availability of software. 

Earlier this year IBM signed 
an agreement with Hogan Sys- 
tems, Inc. to market its banking 
software line.Burroughs Corp. 
and Digital Equipment Corp. 
have succeeded in selling hard- 
ware to banks, and with finan- 
cial services an expanding sec- 
tor of the economy, IBM 
addressed this market from the 
software side in the Hogan deal. 

Scott M. Smith, a former ana- 
lyst with the Gartner Group, 
Inc. and now vice-president of 
Donaldson, Lufkin & Jenrette, 
Inc., the New York brokerage 
house, in a talk earlier this year 
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‘Picture John Opel sitting in Armonk, watching his 
largest customers delay hardware purchases 
because a banking application is faulty. . . . In 
many banks, account control rests with Hogan 
Systems, not IBM.’ 


— Scott M. Smith 
Donaldson, Lufkin & Jenrette, Inc. 








to American Management Systems, 








Inc., said several banks put off buy- 
ing 3090 mainframes prior to the 
IBM-Hogan deal because the installa- 
tion of Hogan software was behind 
schedule. 

“Picture John Opel sitting in Ar- 
monk, watching his largest custom- 





Facing 1986 Tax Reform, 
Can You Change 
Compensation and 


Benefits 
Programs in Time? 


1986 Tax Reform dramatically changes 
every aspect of compensation and deferred ben- 
efits. You could be looking at laborious, time 
consuming modifications to your information 
— reporting, and check-production 


* GENESYS lets you make those changes the 
easy way. 

With the GENESYS Human Resource 
Management systems, authorized staff members 
use easy-to-follow menus and screen prompts to 
modify calculations, add information categories, 
and generate new reports on-line. So as fast as 
government and organization policies change, 
you'll be able to keep pace. 

If you'd like to find out more about 
payroll, benefits, and personnel software appli- 
cations that help you deliver human resource 
information on-time, all the time, call GENESYS 
Telemarketing at (617) 685-5400. 








‘Genesys 


SOFTWARE SYSTEMS, INC. 

















20 Ballard Way 
Lawrence, MA 01843 
(617) 685-5400 





ers delay hardware purchases be- 
cause. a banking application is faulty. 

. In many banks, account control 
rests with Hogan Systems, not IBM,” 
Smith says. 

In striking a deal with Hogan, IBM 
moved into the banking applications 
marketplace in a fashion that left 
some independent applications ven- 
dors wary of how forcefully IBM 
could move into a new arena. 

For one thing, Hogan eliminated 
its domestic sales force, turning the 
entire marketing function over to 
IBM. 

For another, an independent com- 
pany turned over its entire product 
line to IBM for 20 years, an agree- 
ment of unusual length. 

“Hogan is a trial- balloon,” said 
Dennis Yablonsky, president of Cin- 
com Systems, Inc., the Cincinnati sys- 
tems and applications house. 

“If it turns out to be a big success, 
that would encourage IBM to try 
again,” says Richard L. Crandall, 
president and chief executive officer 
of Comshare, Inc., an Ann Arbor, 
Mich., decision support vendor and 
professional services firm. 

“TBM has come to realize it has to 
be more aggressive in software if it is 
going to be able to control its own fu- 
ture stream of hardware revenue,” 
Smith said. 

To serve this purpose, IBM estab- 
lished a 120-person IBM Information 
Services business unit three years 
ago to sell services from its informa- 
tion network, to sell consulting ser- 
vices and to design or acquire appli- 
cation packages, industry sources 
report. 


j he Hogan deal was one of its 
first moves, says John Imlay, 
chairman of MSA, who served as the 
Association of Data Processing Ser- 
vice Organizations (ADAPSO) negoti- 
ator with IBM on industry issues. 

The special business unit is orga- 
nizing a software sales force of 30 to 
40 people to sell Hogan’s line and any 
future applications IBM wants to 
give priority to, Imlay says. 

He thinks IBM will pursue addi- 
tional vertical markets and forge alli- 
ances with independents to do so. 

Robert Berland, IBM’s director of 
strategic planning, acknowledged as 
much when he addressed ADAPSO 
earlier this year: ‘We can’t do it all 
ourselves,” he said. IBM is looking 
for more long-term, working relation- 
ships, he said. 

Working relationships and joint- 
marketing agreements with IBM are 
something many independents wel- 
come. But they are likely to come on 
the applications side. 

Many independents also realize 
large revenues from systems soft- 
ware, producing utilities or special 
function add-ons to the IBM operat- 
ing system. 

Every systems software house 
dreads the moment when IBM goes 
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after what has‘ become a 
standard product in the mar- 
ket and makes it part of its 
basic systems offering. 

Many believe that is what 
it is doing now in the field of 
data base management. 

“Every 15 or 20 years, 
IBM pushes the independent 
software vendors one layer 
further away from the com- 
puter and toward the cus- 
tomer,” Comshare’s Crandall 
says. 


B y establishing DB2 as 
the primary data base 
management system, IBM 
will be able to surround it 
with tools and applications 
and graft a new source of re- 
curring revenue to its huge 
systems base. 

Of its $4.1 billion in soft- 
ware revenue in 1985, 68% is 
estimated to stem from the 
systems side, primarily oper- 
ating systems, despite IBM’s 
offering of 3,000 applica- 
tions. 

Imlay is wary of IBM’s pe- 
rennial push deeper into sys- 
tems. 

He says he has intention- 
ally steered MSA away from 
the data base management 
system arena and says those 
who choose to compete with 
IBM there will not fare well. 

Jack Berdy, chairman of 
On-Line Software Interna- 
tional, Inc., in Fort Lee, N.J., 
a CICS niche systems house, 
states the case more bluntly: 

“Anybody who thinks 
DB2 isn’t here to stay should 
not be in this business,” he 
warns. 

Nevertheless, the data 
base vendors are not yet 
ready to concede defeat. 

“I don’t feel any over- 
whelming enthusiasm for 
DB2 out there,” says John 
Cullinane, chairman of Cul- 
linet Software, Inc. If IBM 
was selling mainframes at a 
faster rate, DB2 ‘would be 
more of a factor because it 
would be going in on them, he 
‘adds. 

“They do not have that 
marketplace to themselves,” 
Cincom’s Yablonsky says. He 
says’ Cincom shipped 175 
tapes of its new relational 
product, Supra, since March 
and that it is competing ef- 
fectively with DB2, he says. 

“A lot of our Adabas users 
have tried DB2 and put it on 
the shelf,” claims John Ma- 
guire, chairman of Software 
AG of North America, Inc., 
which sells the Adabas data 
base management system. 

Many of the statistics that 
show a large market share 
for DB2 are really showing 
overlap where it is being ex- 
perimented with alongside 
another primary system, he 
says. 


Couching bravado 


But even these vendors 
are couching their bravado 
behind caution. Most of the 
companies have announced 
SQL support for their query 

Continued on page 213 





‘Every 15 or 20 years, IBM pushes the 
independent software vendors one layer 
further away from the computer and 
toward the customer.’ 


— Richard L. Crandall, 
Comshare, inc. 
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IBM evinces interest in applications software 


Management Science 
looks into lion’s jaws 


A ens IBM is showing a 
growing interest in applica- 
tions software, Management Science 
America, Inc. (MSA) Chairman John 
Imlay says he does not think it repre- 
sents a significant threat to his com- 
pany. 

MSA is an established applications 
vendor in manufacturing, accounting 
and a number of other vertical mar- 
kets that IBM might conceivably in- 
vade. 

“If they came out with a new man- 
ufacturing system, they would still 
have a problem with the user. Forty 
percent of mainframe users develop 
their own software. They don’t buy 
packages,”’ Imlay says. He adds that 
he thinks a strong push by IBM into 
applications might broaden the mar- 
ket so much that independents would 
benefit as much as IBM. 

Comshare, Inc.’s President Rich- 
ard L. Crandall points out that the 
applications business is much more 
fragmented than the operating sys- 
tems and utilities that IBM ships 
across the board to mainframe sites. 
A successful applications vendor is 
really supporting a string of prod- 
ucts, each representing a $10 or $15 
million business. 

“To IBM, $100 million to $900 mil- 
lion looks like a niche market. If they 
move into applications, how much 
revenue will they get? How do you 
manage 500 $15 million businesses? I 
don’t see how they can do it,’”’ Cran- 
dall says. 

Nevertheless, Imlay and other ob- 
servers say both manufacturing and 
insurance are likely follow-ups to 
IBM’s push into banking through the 
Hogan Systems, Inc. deal. 

Imlay said MSA is competing with 
IBM now in selling its manufacturing 
packages against the aging IBM Man- 
ufacturing, Accounting and Produc- 
tion Information Control System and 
Communications-Oriented Produc- 
tion Information and Control System 
offerings. By continuing to enhance 
its products, MSA will be able to com- 
pete with them in the future, he says. 

“In our line of financial applica- 
tions, human resources and manufac- 
turing, IBM is one of the least of our 
competitors,” he says. In accounting 
applications, certified public accoun- 
- tants with specific business expertise 
make up one-third of MSA’s develop- 
ment teams. IBM can do the same 
thing in selected areas, Imlay says, 
“but they can’t be everywhere.” 

For that reason, Imlay says he 
thinks IBM will seek alliances with 
more independent software compa- 
nies in specific application areas, and 
MSA itself has agreed to jointly mar- 
ket higher education software from 
its new acquisition, Information As- 
sociates. 


‘Friendly but independent’ 


“‘We want to be friendly to IBM 


but remain 
adds. 

On the systems software front, 
few challenge IBM’s dominance. Gen- 
erating a product comparable to 
IBM’s flagship production operating 
system, MVS/XA, with six million 


independent,” Imlay 


lines of code, is a task beyond the 
reach of most independents, who 
compete on the basis of products 
with 100,000 to 500,000 lines of 
code. 

“IBM is probably the only soft- 
ware company in the world that can 
effectively manage a project on the 
scale of a major operating system... . 
The typical knock that IBM cannot 
develop ‘good’ software is tremen- 
dously misleading,” says Scott M. 
Smith, a former analyst with the 
Gartner Group, Inc. and now vice- 
president of Donaldson, Lufkin & 
Jenrette, Inc., the New York broker- 
age house. 

The independents compete with 


If you’re using a COM service 
bureau to reduce costs, we’ve got 


a big surprise for you. 


IBM on this front as weil and fare 
more unevenly than in applications. 
Applied Data Research, Inc. (ADR), 
for example, came out with its tele- 
processing monitor, Roscoe, in 1970, 
and IBM followed suit with TSO in 
1972, recalls Martin Goetz, now se- 
nior vice-president and chief techni- 
cal officer at ADR. 

Roscoe is still installed at nearly 
2,000 sites, and ADR claims a 10% to 
15% market share, to IBM’s 75%. 
“‘We’re the prime alternative to 
TSO,” a satisfactory outcome for 
most independents, Goetz says. 

Another ADR teleprocessing moni- 
tor, Vollie, did not fare so well. It 
competes with IBM’s Interactive 
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‘If IBM came out 
with a new 
manufacturing 
system, it would still 
have a problem with 
users. Forty percent 
of mainframe users 
develop their own 
software. They don’t 
buy packages.’ 


— John imiay 
MSA 





Continued from page 212 

Computing Control Facility (ICCF) 
and started losing market share in 
1981, after IBM introduced the 4300 
processor series that included the 
ICCF that carried a price tag of $60 a 
month. ‘ 

“We thought that was predatory 
and complained to ADAPSO,”’ the as- 
sociation of software and services 
companies, Goetz says. 


‘Almost a requirement’ 


IBM then included ICCF with each 
delivery of its DOS operating system. 

“It almost became a requirement 
to get ICCF: ... You had to sign an 
agreement you would erase it from 
the tape if you didn’t plan to use it,” 
Goetz said, and Vollie’s market share 
declined to 5%. 

With some utilities, IBM easily 


dominates the market once it decides 
the product is a key offering that will 
go out the door with each operating 
system. 

But even here many observers 
think the independents have room to 
compete. 


Still room to compete 


“TBM salesmen know how to sell 
hardware and operating systems tied 
to processor sales. 

“They do not have the appetite to 
engage in a three- to six-month com- 
petitive evaluation for a utility prod- 
uct,” Smith said. 

The independents, he added, 
“‘have carved out high-growth oppor- 
tunities for themselves, providing 
utilities that support the core IBM 
products.” 

— CHARLES BABCOCK 
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and fourth-generation language 
products so they will be able to work 
with DB2. 

So far DB2 works only with IBM’s 
largest, most expensive operating 
system, MVS/XA, leaving a large 
market of DOS/VSE and VM system 
users for the independents to ad- 
dress. 


K ven if IBM comes to dominate 
data base management sys- 
tems, many observers think there are 
still opportunities for independent 
software companies and that IBM 
will increasingly count on them to 
supply the software its customers 
need. 

“I think IBM counts on the inde- 
pendent vendors to fill some of the 
gaps. IBM purposely presents a 
square wheel. They want you to 
round off the edges. It saves them de- 
velopment costs,’’ says Carole Mor- 
ton, president of the Dylakor Divi- 
sion of Sterling Software, Inc. 

DB2, with its lack of a fourth-gen- 





IBM moved into 
banking applications 
in a way that left 
some vendors wary of 
how forcefully IBM 
could move into a 
new arena. 








eration language, data dictionary and 
powerful user-oriented query lan- 
guages is an example, Morton says. 

Comshare’s Crandall says the in- 
dependents can also find opportunity 
in providing professional services 
along with software. 

“About 90% of our software sales 
last year were accompanied by some 
sort of professional services — in- 
stallation, implementation and inte- 
gration. ... My prediction is that is 
where the market is headed,’ he 


says. 
K egardless of where specific op- 

portunities lie, many observ- 
ers think independent software com- 
panies have matured as businesses, a 
point that will help them in the com- 
ing competition with IBM. 

“Over time, corporations have 
been conditioned to buy from the in- 
dependents,’ which is one reason 
why IBM doesn’t do very well in ap- 
plications, Goetz says. 

Smith stated: “‘For those indepen- 
dent software vendors who choose or 
just unfortunately happen to com- 
pete with IBM strategic products, the 
implications are clearly negative. ... 
The DBMS market is the obvious ex- 
ample.” 

But, he added, independents who 
deliver products that complement or 
support IBM’s “should see acceler- 
ated growth as they ride on IBM’s 
coattails.” By improving the ease of 
use of its operating systems, IBM is 
broadening the market for applica- 
tions, which helps independents, he 
said. 

“I’m glad they invented the square 
wheel, It allows my company to be in 
business and make money,” Dyla- 
kor’s Morton adds. & 
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Arificial intelligence put to productive commercial use 


By EDDY GOLDBERG 


A rtificial intelligence isn’t what 
it used to be, and that’s good 
news for corporate users. After years 
of exaggerated vendor claims and 
user hopes, AI is beginning to find 
productive use in commercial appli- 
cations. 

Much of the early work in AI was 
pure science, performed on dedicated 
symbolic processing machines using 
Prolog, LISP or other specialized pro- 
gramming languages. 

But the future of AI in business is 
moving steadily toward applications 
that run on existing hardware using 


today’s popular programming lan- 
guages. 

In addition, the ability of expert 
systems to employ rules or knowl- 
edge bases offers a business a way of 
encapsulating and retrieving the 
sometimes hidden axioms of its day- 
to-day operations. 

Not only can these representations 
of human expertise be encoded for 
future use, but the rule base can be 
changed as the business changes, 
without altering every application 
that depends on it, the experts say. 

Another major advantage that AI 
may yield would benefit end users in 
corporations. Some observers think 
the day will come when AI front ends 


employing natural language or even 
voice-activated systems will auto- 
matically retrieve data and compose 
reports. 


Data base construction 


They could also be used to con- 
struct data bases and the applica- 
tions that work with them without 
requiring professional MIS program- 
mer intervention. 

But before commercial organiza- 
tions can realize these benefits, AI 
must complete its migration out of 
the laboratory. 

“T don’t think I’ve seen an expert 
system yet that cannot be written in 
a conventional language,” says Har- 
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ry Reinstein, president of Aion Corp., 
though he acknowledges there are 
cases in which it can make economic 
sense to use a specialized language. 
Aion, based in Palo Alto, Calif., is a 
2%-year-old developer of expert sys- 
tem application development tools 
for commercial DP environments. 

“It’s important to make this tech- 
nology available in the operational 
environments that exist today,” 
Reinstein says. He sees a growing 
role for expert systems embedded in 
traditional applications, such as a 
general ledger or accounts payable 
package, supplied by. today’s large 
software vendors. 

In the next 12 to 24 months, more 
expert systems will be packaged so 
corporations can use them off the 


‘The real value of AI 
is that applications 
are easier to build 
and maintain. 
Rather than rewrite 
the system, change a 
rule, and the system 
restructures itself.’ 


— Esther Dyson, 
“Release 1.0’’ newsletter 








shelf, he says. 

According to Bruce Johnson, part- 
ner-in-charge, Artificial Intelligence 
Practices at Arthur Andersen & Co. 
in Chicago, 20% of AI technology will 
help with 70% of commercial prob- 
lems, primarily through use of rule- 
based systems. 

He says he feels, however, the 
power of AI technology lies not just 
in rules, but in a number of program- 
ming paradigms working together: 
object-oriented, procedural, rule 
based and others. 

He still prefers PL/1 and Cobol for 
producing a highly efficient transac- 
tion processing system, since many 
applications already exist. But to un- 
derstand complex new problems, 
powerful tools, many of which are 
written in LISP, speed the design pro- 
cess. 

“AI technology is after new prob- 
lems, trying to take on a whole range 
of problems that haven’t been tack- 
led before,” Johnson says. 


any products are coming to 
market that are written in 
the C language. Though hardware 
prices are beginning to show dramat- 
ic price drops, vendors of expert sys- 
tem tool environments such as KEE 
from Intellicorp, the Automated Rea- 
soning Tool from Inference Corp., 
and Knowledge Craft from the Carne- 
gie Group, Inc. are enjoying halcyon 
days by maintaining prices in the 
$50,000 to $80,000 range, says Pat- 
rick Harrison, professor in the Com- 
puter Science Department at the U.S. 
Naval Academy in Annapolis, Md. 
“As the prices for machines con- 
tinue to drop, the tools are staying 
expensive,” he says. “Knowledge is 
expensive.” 
Another method of adding AI to 
existing systems is seen in Impact/ 
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Connecting artificial 
intelligence to MIS 
N o matter which method is employed to 


is completed a problem remains. ‘You still have 
to attach it,” says Esther Dyson, publisher of the 
“Release 1.0’’ newsletter. ‘‘Half the problem is 
communications protocols and data base ; 
You need communication links,” she says. 
“We're getting more and more into tying into 


of AI at Westinghouse Electric Corp.’s Power 
Systems Business group in Pittsburgh. “We need 





develop an AI-based application, once it 


access. 
other data bases,” says Frank Bordelon, manager 


Prolog with hooks into other languages, like C, to 
call in data from other files and applications,” he 


says. He says he still encounters medium-size 
problems in writing hooks from the Prolog pro- 
grams to the data in MIS but that the job is 
getting easier with experience. 

Herbert Schorr, who heads up IBM’s AI pro- 
gram, emphasizes the inte of data bases 
and knowledge bases to move AI into the corpo- 

’ rate mainstream. Access to corporate data bases 
through AI-based applications enhances the val- 
ue of a company’s information and makes it more 
accessible to executives lacking computing skills. 
Bordelon’s experience underscores this idea. 

“Our best applications are when we add AI to 
an ordinary program. It’s a direction we’re head- 
ing in,” he said. Finding an ordinary MIS pro- 
gram and adding AI to it can also heip to achieve 
things they couldn’t do before, Bordelon adds. 

He cited an application now in production that 
has saved the company approximately $10 mil- 


lion a year, an expert system used for process 
optimization in one of the company’s manufac- 
turing plants. Bordelon says that although dif- 
ferent human experts exist for each section of 
the manufacturing process, no one expert had a 
grasp on the complete process. 

Using an inductive learning methodology, 
which consists of inserting examples into a pro- 
gram that automatically generates rules, the ar- 
eas of expertise were incorporated into one ex- 
pert system, optimizing all the stages of 
manufacturing. “We developed insights that cer- 
tain parameters were important to the process 
that we didn’t realize before,” Bordelon says. He 
has found the inductive learning programs to be 
faster than using knowledge engineers to ob- 
serve and interview the human experts and then 
codify the gathered knowledge. 

: — EDDY GOLDBERG 








AE (Application Expert), a recently 





announced [CW, Sept. 1] shell for em- 
bedding expert systems in Cobol ap- 
plications. 

John B. Landry, chairman of Dis- 
tribution Management Systems, Inc., 
the Lexington, Mass.-based vendor of 
Impact/AE, says the product is de- 
signed to be embedded in a main- 
frame application, allowing the 
knowledge of a human expert to be 
drawn upon when needed. 

The shell’s inference engine can be 
called by a Cobol application to act 
on the rules in a knowledge base cre- 
ated by the user. It will sell for 


‘As the prices for 
machines continue to 
drop, the tools are 
staying expensive. 
Knowledge is 
expensive.’ 
— Patrick Harrison 


Science Department 
U.S. Naval Academy 











$55,000 to $125,000. 

Some other companies offering AI 
products aimed at mainstream com- 
puting include Artificial Intelligence 
Corp., the Carnegie Group, Franz, 
Inc., Gold Hill Computers, Inc., IBM, 
Inference and Teknowledge, Inc. 

Westinghouse Electric Corp.’s 
Power Systems Business Group in 
Pittsburgh has worked on approxi- 
mately two dozen AI projects since 
1983, about one-third of them involv- 
ing expert systems, according to 
Frank Bordelon, manager of artificial 
intelligence. 

Sixty percent of the applications 
are written directly in Prolog on an 
IBM Personal Computer AT, with 
20% of them written in LISP and the 
remaining 20% being divided among 
Fortran, C and other programming 
languages. 


Al work done on PCs 


Although the company has sym- 
bolic processing machines in-house, 
he says they are not being used. Most 
of the AI work is done on personal 
computers using relatively inexpen- 
sive software. 


The new Rackmount 30: 
Sometimes a little more 
flexibility will put you 

over the top. 





He warns users considering em- 
barking on AI projects that they “can 
spend a lot of money and not gain a 
lot.” 

_ In a recent study of 125 expert 
Continued on page 218 








Call 1-800-DIAL-USR 

In Illinois (312) 982-5001 

em SRD SE) NS UN GE we eA EY eee ote a 

eee, 
chure on the new Rackmount 30, and how 

J teck modems can benefit my operation. 

| Name 

I Title 























is 


Z 


§j_ 8100 McCormick Bivd., Skokie, Illinois 60076. 











Why the new Midframe comr 





is small, requiring less space than 
an ordinary desk. 
It’s not fussy about 


temperature or humidity, 
so you can install it anywhere. 
You can do it yourself, too, by 
simply connecting a few plugs. 
It even plugs into a standard _ 
220-volt outlet. 


It’s like vintage champagne for the price of table wine. 


perry is proud to present the Suppose you are looking for a 
2200/200—the very first departmental or single-solution 
Midframe computer. computer. A minicomputer would 
It’s small, inexpensive andeasy be your natural choice. 

to use, like a minicomputer. Yet it But let us tell you why the Mid- 

has all the power and functions of | frame would be a better choice. 

a mainframe. Like a minicomputer, our Midframe 

Perhaps the best way to de- 

scribe it is “the best of both worlds’ 

And that’s just why we thought it 

deserved a category of its own: 

the Midframe. 


It’s like a 
concert grand 4 
that fits inthe space 
of an upright. 


It’s like a Concord 


And like a minicomputer, the 
Midframe is easy to use. We’ve 
created a software package called 
SHIELD that lets just about any- 
body. in your office use it, without 
extensive training. 

What’s more, it’s priced like a 
minicomputer. 

But to judge the Midframe by 
its performance, you’d swear you 
were looking at a mainframe. As a 
matter of fact, the Midframe is 


It’s like a family car with the 
power of a race car. 

















powerful enough to serve as a 
host computer for most midsized 
companies. 

In its most basic form, a 
single processor unit, the 
Midframe offers up to 
6 Megawords (24 MB) of 

| main storage, and more 
than a billion bytes of mass 

storage in the main cabinet. 
It can grow, as your computer needs 
do, into a four-processor system 
with 12 Megawords (48MB) of main 
storage. 

The Midframe offers enough 
capacity to support over 100 users 


you can fly yourself. 


running different applications at the 

same time. Just like a mainframe. 
And it uses the same operating 

system that runs on Sperry’s Series 

1100 mainframes. 

That means you'll have a full 


range of time-tested OS 1100 soft- 
ware products to choose from. 
(Including MAPPER" the tool that 
lets you create your own appli- 
cations.and maintain them—even 
if you’ve had no formal computer 
training!) 

The Midframe offers enormous 
connectivity, not only to Sperry 
computers, but to those made by 
IBM and others. 

If you’re wondering how the 
Midframe can be both a mainframe 
and a minicomputer at the same 
time,there’s a very simple answer. 

That answer lies in a new 
chip technology developed by 
Sperry, called CMOS III/VLSI. 

This lets us pack all the 
processing power of a main- 
frame computer into six 
small chips, which can fit 
into the palm of your hand. 

It also lets us give 
you some features you've 
never had before 
in any computer, 
micro, minicom- 
puter or main- 3 
frame. such as a com- 
plete duplicate set of 
chips to ensure full error 
containment. 

If you're looking for a depart- 
mental computer, consider a Mid- 
frame. It offers you mainframe ca- 
pability for about the same money 
as a minicomputer. 

And if you are looking for a host 
system, the Midframe is a main- 
frame that can grow with you, at 
far less than you’d expect to pay. 

Would you like to know more 


It’s like a dinghy that can grow : 
to the size of a ketch. 


about the Midframe? 
Just call Sperry today toll-free 
at 1-800-547-8362 Extension 8. 
Or write to Sperry Customer 
Service Center, PO Box 1804, 


West Chester, 
PA 19382, SYPSPERRY 
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‘It’s important to 
make this technology 
available in the 
operational 
environments that 
exist today.’ 
Harry C. Reinstein 
Aion Corp. 





Continued from page 215 

systems, 51% were built directly, us- 
ing a general-purpose programming 
language, 38% used an expert system 
shell for development, 6% employed 
a consultant and 5% purchased off- 
the-shelf packages. 


Resources for in-house development 


Peter M. O’Farrell, who authored 
the study for Cutter Information 
Corp. of Arlington, Mass., noted that 
nearly all of those who purchased 
systems would have preferred to de- 
velop their systems in-house but 
lacked the technical resources. 

When the respondents were asked 
about their plans for future expert 
system development, 43% planned to 
build directly, using a general pur- 
pose programming language, 33% 
said they would rely on a shell and 


build directly, 19% said they would 
use a shell alone and 5% of the re- 
spondents said they planned to use 
other methods. 

Artificial intelligence also offers 
MIS other benefits. ‘The real value of 
Al is that applications are easier to 
build and maintain,”’ says Esther Dy- 
son, publisher of the “Release 1.0” 
newsletter. 

“Rather than rewrite the system, 
change a rule, and the system re- 
structures itself,” she says. 

Bordelon says the rapid prototyp- 
ing possible with Prolog and LISP al- 
lows the development of programs 
that simulate all the capabilities of a 
final program. 

“Instead of a lot of work on paper, 
we can simulate a program within a 
few days, how it works and what the 
screens look like.” |] 





“Look! That’s ALL-IN-1 on my PC screen...and a couple of 
minutes ago we looked at DATATRIEVE graphs... tomorrow 
Fred’s going to show me how to put my LOTUS files into a VAX 
library!” : 


Give Your IBM PC New Power as a VAX Workstation 


with Software from Polygon. 


Let your PC join the big leagues. Polygon’s® family of terminal emulation, file trans- 
fer, and file sharing software lets IBM® PCs (and compatibles) share information with 


Digital’s VAX™ and PDP™ systems. 


Our new poly-STAR? file transfer and V1220/VT240" terminal emulation software 
has pop-up window menus, hot-key switching, international keyboard support, remote- 
control features, automated error-free file transfer, smart modem support, an online 
“phone book” for computer connections, and a user-programmable communication 


language. 


Our poly-SHARE librarian software creates an easily-accessed VA X-based electronic 
library of PC and VAX files. PC users can store, organize, and share files and applications 


with each other as well as with VAX users. 


VAXFR enhanced file transfer software-- with fill-in-the-blanks formats, wildcard 
transfers, VAXmail™ pickup and delivery, PC-to-VAX-printer transfers, 
directory backup on VAX, and ALL-IN-1™ support—let even the most inexperienced 
users accomplish complex data transfers between PCs and VAX systems. 


Connect your PC to the power of a VAX. 


Call Polygon today for more information at 314/576-7709. 


&&) polygon 


Copyright © 1986. All Rights Reserved. Polygon, Inc. Polygon, poly, and the Polygon logo are registered trademarks of Polygon, Inc. IBM is a 
Digital Equip Corporati 


registered trademark of International Business Machines Corp. VAX, PDP, VT, and ALL-IN-1 are tradi ks of 


PC disk and 





LOTUS is a trademark of Lotus Development Corp. 


on. 


Teaching 
AI’s benefits 


problem is educating his custom- 
ers, both inside and outside Wes- 
tinghouse, about the benefits to be 

from Al-based applica- 
tions. He says half his AI work is 
educational. ‘“‘People don’t under- 


ford University. Still, 
must be made before AI tech- 
nology is considered just one more 


with people who want to take AI 
into the traditional environ- 
ments,” Johnson says. “We can 
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How companies implement aritifical intelligence projects 


ruce Johnson, partner- 
in-charge, Artificial In- 
telligence Practices at Arthur 
Andersen & Co. in Chicago, 
says his group has consulted 
on many AI technology proj- 
ects and they fall into six ma- 
jor groups: 
1. Self-contained 
systems or advisers. 


expert 


development departments to 
more purchases being made 
by corporate MIS. 

“MIS/DP shops will soon 
have a wealth of AI re- 
sources to draw on,” says 
Tom Schwartz, president of 
TSA, a Mountain View, 
Calif.-based consulting firm. 
“The motivation is pure pro- 
” both for the end- 


users and for MIS. He said ex- 
pert systems technology will 
allow MIS to make nonproce- 
dural techniques available to 
end-users, freeing MIS for 
other tasks. 

An AI application such as 
continuous speech, connect- 
ed to an expert system shell, 
will allow end users unfamil- 


ly perform data base queries 
and structure reports with- 
out involving MIS. This will 
reduce the applications back- 
log, Schwartz says. 

“Over the years, as more 
and more expert system tech- 
nology becomes available 
and integrated into existing 
MIS departments, you will 


the end users to build their 
own applications,” he says. 
“At the same time, the focus 
of MIS/DP will be moving 
away from application devel- 
opment into quality assur- 
ance and security functions, 
though MIS will still work on 
larger expert system devel- 
opment.” 


2. Financial analysis sys- 
tems. 

3. Configurator systems 
for part and component de- 
sign, modular product lines 
and the process and chemical 
industry. 

4. Diagnostic systems for 
tracking and repairing hard- 
ware, software and biologi- 
cal systems. 

5. Planning and schedul- 
ing systems. 

6. Unstructured informa- 
tion processing in which the 
system designer has no con- 
trol over how the informa- 
tion arrives. Software engi- 
neering systems was on the 
list as a separate category. 

AI appears to open the 
door to the use of judgment 
calls and weighted reasoning 
in business applications rath- 
er than the straight number 
counting and quantifiable 
logic of today’s data process- 
ing. Nevertheless, Johnson 
says, AI is not going to re- 
place traditional transaction 
processing, data base man- 
agement and high-volume, 
relatively simple data pro- 
cessing. 


Alin transition 


He says AI is in transition 
and is still a technology look- 
ing for a solution in many 
companies, where it is being 
experimented with by those 
eager to learn more about it. 

However, Paul Harmon, 
editor of the San Francisco- 
based ‘“‘Expert Systems Strat- 
egies” newsletter, says it’s 
not so much a case of AI 
needing problems to solve as 
a question of how corpora- 
tions can take advantage of 
the opportunities it offers. 

He says expert systems 
are just now beginning to ap- 
pear on mainframes, al- 
though most of today’s work 
is done on personal comput- 
ers. Harmon cited the ap- 
proach taken at one company 
in which the focus is on de- 
veloping and running many 
small systems on PCs and dis- 
tributing them throughout 
the corporation’s approxi- 
mately 70 business units. To- 
tal project costs are in the 
$25,000 to $50,000 range per 
expert system with reports 
of an 85% to 90% success 
rate, he says. 

Expert system tools will 
have to run on both PCs and 
mainframes to be successful, 
and prices will fall dramati- 
cally as competition heats 
up, he says. He sees the mar- 
ket today in a transition from 
selling AI technology and 
software into research and 


ductivity, iar with computers to direct- find an enfranchisement of — EDDY GOLDBERG 


BREAKTHROUGH: 


HELPING HOSPITALS JOIN 
THE UNION WITHOUT GIVING 
UP THEIR INDEPENDENCE. 


America’s hospitals must keep track of the laws 

of fifty states, one nation and thousands of cities. 
They must serve staffs of doctors, nurses and 
icoxen abav Ken tcbatcme bare aatcrcimeatcmontcret tors) melcrcrel me) meoveloceyer. 
who also are neighbors, families and friends. 

The problem: How to merge this environment 
with a need for individuality and stability. Our 
computer software engineers wrote the most 
Hbevod LUC) AU om aLcretleotorbucm o)uelenuctoot-mestcn merle le mayul (cr 
conveniently left room for adaptation, and 
taught their system to work on computers of not 
fo) olemootbaleutcloiielucsmolelaeenncrs 

YAYem olen enon ucecombel(opuaetelecesem(c)aslerom ce) me) ele 
out of every five hospitals in the nation. Our 
software evolves as laws change, computers change, 
treatments change and economies change. We 
retain the best of what we had, add the best of what 
is new, and preserve the individual personality of 
each hospital served 
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people live. 

We're McDonnell Douglas. 


For more information 
write: Health Care 
McDonnell Douglas 
Box 14526 

St. Louis, MO 63178 
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When you offera Unnebased system this fast, 


Introducing the XPS-100. 

Honeywell's new XPS-100 family of products 
with 32-bit virtual memory capability has the kind 
of high performance users dream about. Packed 
with power. Fast. And designed for use in any size 
department. 

With three models, the X-10 (with an optional 
expansion cabinet), the X-20, and the dual-proces- 
sor X-40, the XPS-100 team offers you compact 
modularity with MC68010 and MC63020 technol- 
ogy under the hood. 


Hard Driving Hardware 
The XPS-100 family, with up to 3.7 MIPS of 


See us at COMDEX, East Hall #1190 


power, can seat up to 20 megabytes of memory. 
And can provide gigabytes of disk storage. 

It also features the IEEE standard, 32-bit 
VMEbus you'd expect in a state of the art product, 
so you'll get all the flexibility you need to get the 
job done. 


Supercharged software 

Based on UNIX* System V, the XPS-100 fam- 
ily’s operating system offers you a platform that 
provides the universal standards you want and lets 
you take advantage of a wide range of commodity 
software packages. More importantly, beyond the 
standard utilities, Honeywell has added a variety 
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the whole team wants to get into the picture. 


of ee tools. Databases oe onl SNA, X.25, X.28, X.29, X.30, VIP. and TCP/IP 
grated office automation systems like Uniplex World Class Crew Support 
I+. And a variety of languages: C, COBOL, With all this, it’s no wonder that everyone at 
FORTRAN, PASCAL, BASIC and more. Honeywell wants to get into the picture. 
Fast Track Networking Every system is backed by Honeywell’s world- 
The XPS-100 family is also incredibly well wide TotalCare customer service program that 
connected. With comprehensive multivendorcom- _helps your system perform to your requirements. 
munication capabilities. Bring a winner into your company. 
Its modularity makes it easy to connect up to Why don’t you get in the picture too? Call 
64 users. And users can communicate justaseasily Honeywell, toll-free, 1-800-328-5111 ext. 2776, today 
across continents as corridors. Using LANs, public —_ and ask about the XPS-100 family. Or write Honeywell, 


data networks, or traditional remote communica- —_ 9) Smith Street. MS512. Waltham. MA 02154. 
tions. Protocols include Ethernet, ASYNC, BSC, “UNIX oe Gaaunader eo" 


Together, we can find the answers. 


Honeywell 





| HOW 10 STAY ON 


One thing is certain. Youhavetopresent — and frees your terminal. You just set the 
a quality image. And you have to maintain quantity you want and go on working. 
it with absolute consistency. You even get independent image control’ 
That's why you should look into the new at the hardcopier. You can change colors 
Seiko Hardcopier. You can get a variety without changing the image on the screen. 
of output sizes. With strong vibrant colors | Andgethardcopy or overheads that look 
and clear, sharp lines on both paper and great even if the colors on the display aren't 
transparency. quite right for presentation purposes. 
Plus you can get those copies in as little So make one phone call. Weill present 
as 45 secondseach.Foralotlessmoney youwiththe whole quality story. And make 
than you thought possible. sure you have the hardcopier that will keep 
Beary The Seiko eae phos = you on top of the charts. 
make a hundred copies for : 
you Off-line. Because . (408) O43. D100 today SEIKO — 
its frame buffer fi ©1986 ial Instruments U.S.A., Inc. 
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Industry 
drives ahead 
on Blue 
cycles 


It’s human 
nature to say, 
‘People made 
mistakes, but 

we'll succeed.’ 


By CLINTON WILDER 


he rapid advances in micro- 
processor technology in the last 
10 years have changed the 
shape of the computer industry 
in ways none of its original 
players could have foreseen. 

While the business of selling 
computers has been through nu- 
merous economic cycles, con- 
solidations and shakeouts dur- 
ing the past three decades, the 
industry in 1986 faces more 
market-driven challenges than 
ever before. 

No vendor feels that more 
than industry leader IBM. With 
its key profit-making segment, 
mainframes, caught in a buying 
slump and its mid-range sys- 
tems beset by confusion and in- 
compatible architectures, Big 
Blue is working feverishly to 
shore up its once-indomitable 
market position. 

The headlines of 1986, pre- 
dicting a second straight IBM 
yearly earnings drop for the 
first time since the the Depres- 
sion, would seem to be unthink- 
able in the computer age. 


IBM will meet the challenge 


But IBM has overcome chal- 
lenges before, including enter- 
ing an industry once dominated, 
if not monopolized, by Reming- 
ton Rand, Inc. 

Remington 
Rand’s Univac 1 
machine arrived 
in 1950, both 
sooner and tech- 
nologically better 
than IBM’s first 
computers of the 
early 1950s. Rem- 
ington Rand won 
what could be 
called the first 
commercial ac- 
count, an order 























for two Univacs at the U.S. Bu- 
reau of the Census, in 1951. But 
like countless other vendors 
that would beat IBM to the 
punch in new markets during 
the next 35 years, Remington 
Rand became the first computer 
industry victim of IBM’s awe- 
some market power. 

“From the minute the Census 
Bureau put in the first Univac, 
our drive was totally commer- 
cial,” former IBM President 
Thomas J. Watson Jr. said in a 
1983 interview with Computer- 
world. “I always managed 
through being terribly afraid of 
failure. ... I was absolutely 
panicked.” 


W atson and IBM translat- 
ed that panic into a com- 
mitment to research and devel- 
opment that continues today, 
when IBM’s mind-boggling $5 
billion annual R&D budget is the 
envy of the industry. Watson in- 
creased IBM’s annual R&D 
spending of the early 1950s 
from 4% of revenue to 10%, an 


____LLUSTRATION BY MARK STEELE 











investment that paid off hand- 
somely. 

By 1956, according to Kathar- 
ine Davis Fishman’s 1981 indus- 
try history, The Computer Es- 
tablishment, IBM held a USS. 
computer market share of 85% 
to Sperry Rand, Inc.’s 10%. 
While the terms “Univac” and 
“computer” were synonymous 
to many laymen, some of those 
same laymen believed Univacs 
were built by IBM. 

“They simply out-hustled Un- 
ivac in a marketing sense,” says 
Bob Djurdjevic, an industry an- 
alyst who left Big Blue in 1978 
to found Annex Research, a 


’ Phoenix-based firm that tracks 


IBM and the plug-compatible 
vendors. ‘Marketing technology 
won the day.” 


installed base critical 


Technology has come a long 
way from the Univac and the 
IBM System 360 to the Sierra 
and the Digital Equipment Corp. 
Microvax of today, but the im- 
portance of a vendor’s installed 
base is still the critical factor 
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With Comput 











Sharon Paster is Advertising 
Manager for Codex Corpora- 
tion, a wholly-owned subsid- 
iary of Motorola, Inc. As a sup- 
plier of integrated network 
systems for use in large corpo- 
rations, Codex markets a 
broad range of products, in- 
cluding modems, multiplexers, 
communications processors, 
network management systems, 
and local area networks. 


To increase company aware- 
ness and establish preference 
for Codex products, Sharon has 
chosen @omputerworld as a 
primary acivertising vehicle. 
The reason? Circulation and 
readership. 

Sharon recognizes the impor- 
tant roles played by the MIS/DP 
manager ond the data com- 
munications manager in large- 
volume purchasing of Codex 
products. “Our primary cus- 
tomer is the data communica- 
tions manager. But that person 
often reports to the MIS/DP 
manager, whose influence in 
the purchasing of data com- 
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munications has been increas- 
ing over the last few years,” 
she explains. : 

“Many times both the MIS/DP 
manager and the data com- 
munications manager are in- 
volved in the purchasing pro- 
cess. Sometimes, depending on 
the company size, it's either 
one or the other,” notes Sharon. 
“So I need to reach both the 
MIS/DP and data comm man- 
ager. And, with Computer- 
world, I do.” 


As for readership, Sharon has 
conducted studies over Co- 
dex’s customer base and found 
Computerworld to be extreme- 
ly well accepted. “Of our cus- 
tomers who are responsible for 
both data processing and data 
communications, Computer- 
world is the best-read publica- 
tion,” claims Sharon. “And, for 
those customers who are re- 
sponsible for only data com- 
munications, Computerworld is 
the first publication they look to 
after the leading data commu- 
nications publication.” 


Further proof of Computer- 
world’s credibility is the high 
response rate to the Codex 800 
number in its ads. “The re- 
sponses bear out all my re- 
search,” says Sharon. "Compu- 
terworld tops both its MIS/DP 
competition and the data com- 
munications publications as far 
as quality and quantity is con- 
cerned. Computerworld gener- 
ates the largest number of high 
quality phone leads from 
large-volume buyers. And 
that’s exactly what Codex is 
after, ’’ she concludes. 


Computerworld. We're helping 
more suppliers reach more 
buyers more often in the com- 
puter community. We cover 
the entire computer world. Ev- 
ery week. We deliver the 
news, the analysis and the au- 
dience. Just ask Sharon. 

Call your Computerworld rep- 
resentative for all the facts. Or 
call Ed Matecki, Vice Presi- 
dent/Sales, at (617) 879-0700. 


Motorola is a trademark of Motorola, Inc. Codex is a 
J) of Codex C 
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for industry success. 

In a sense, the industry has come 
full circle, notes veteran industry an- 
alyst William Easterbrook of Kidder, 
Peabody & Co. In the early days 
when a vendor’s customers and even 
its salesmen did not fully understand 
the new technology, marketing savvy 
and getting close to the customer 
were the key elements in driving 
sales. In 1986, the industry players’ 
favorite buzzword is that they sell 
solutions, not technology. 

If the shape of today’s mainframe 
computer industry can be traced 
back to a single point in time, many 
industry veterans believe that semi- 
nal event occurred in April 1964. On 
a day that introduced the concept of 
big-splash product announcements as 
well as a significant new approach to 
the business, IBM unveiled its System 
360 product line in 200 movie the- 
aters across the nation. 

Although various technological 
glitches in the 360 line would delay 
its immediate impact, IBM’s land- 
mark announcement represented the 
first entire product line offering sys- 
tem-to-system compatibility and mi- 
gration, and IBM’s first and perhaps 
boldest move to strike fear, uncer- 
tainty and doubt in the hearts of its 
competitors. 


4 harles T. Casale remembers it 
well. As a project manager for 
one of those competitors, Control 
Data Corp., Casale recalls that Big 
Blue actually used trumpets in some 
of the theaters to add to the drama. 

“The intent was accomplished: to 
absolutely intimidate the competi- 
tors,”’ says Casale, now executive di- 
rector of financial services for Bos- 
ton research firm The Yankee Group. 
“Once IBM unified the product line, it 
was no longer possible to compete on 
an individual system basis. You had 
to be able to deliver everything and 
be at least a billion-dollar company. 
By 1965, the market shares solidified 
and they really haven’t changed 
much since,”’ Casale says. 

Some observers believe the indus- 
try’s history is primarily a tale of 
vendors building walls around their 
user bases with bundled software, 
proprietary architectures and, in 
IBM’s case, covert and overt monopo- 
listic practices. 

“The vendors have abused their 
customers systematically for 35 
years, in my opinion,” says Gartner 
Group, Inc. cofounder David Stein. 
Stein, currently a partner in the Los 
Angeles venture capital firm of Ju- 
lian, Cole and Stein, is also a veteran 
of CDC, Sperry Corp. and IBM. 

“The big lever the vendors have 
always had is the software lock-in, 
and they have not done for the cus- 
tomers what they might have in a 
truly competitive situation,” he 
adds. ‘The customers won’t get that 
until there are true standards for 
portability between systems. But the 
customers are growing up; they 
won't just do IBM’s bidding. And IBM 
is at least giving lip service to the 
portability issue.” 

With both market growth and U.S. 
capital spending currently stalled, 
the industry continues to claim its 
victims through consolidation, merg- 
er, acquisition and divestment. Be- 
fore 1986 ends, one BUNCH compa- 
ny, Sperry, will have lost its 
corporate autonomy and Honeywell, 
Inc. may relinquish control of its 
computer business to overseas part- 








Some believe the industry’s history is a tale of 
vendors building walls around their user bases with 
bundled software, proprietary architectures and 
covert and overt monopolistic practices. 





ners Groupe Bull and NEC Corp. 
While the U.S. corporate land- 
scape of the 1980s is dotted with 
companies such as Citicorp, Hospital 
Corp. of America and Weyerhaeuser 
Co. clamoring to make inroads in the 
information services business, the 
legacy of the 1960s and. 1970s is full 
of corporate giants that failed dis- 
mally in selling computer hardware. 
General Electric Co., RCA Corp., Ex- 


xon Corp., Raytheon Co., Westing- 
house Electric Corp., Bendix Corp. 
and Philco Corp. were all examples of 
highly successful corporations that 
stumbled in a turbulent industry. 
“The industry’s failures are as in- 
teresting as its successes,” says Com- 
puter Establishment’s Fishman. 
“There is a general optimism and ex- 
citement about technology that is 
very engaging, but often there’s a 


tendency to get carried away with 
what technology can do and how it 
can sell. It seems to be human nature 
in this business to say, ‘People made 
mistakes in the past, but we’ll do it 
differently and succeed.” 
Companies that have succeeded in 
a big way, like DEC and, for a time, 
Wang Laboratories, Inc., have done 
so by exploiting markets in which 
IBM was weak, or defining new mar- 
kets before IBM did. Many believe 
the industry’s cycles can be traced to 
IBM’s own product and business cy- 
cles, many of which followed the ebb 
and flow of some 30 years of anti- 
trust litigation against Big Blue. 
“Many of IBM’s business plans 
grew out of action in the courtroom, 
not the boardroom,” says Annex Re- 
search’s Djurdjevic. ““The formation 
of IBM’s General Business group with 
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the System 34/36 product 
line and the Data Processing 
division with the 370 archi- 
tecture in the 1970s came 
about because the company 
fully expected to lose the 
government’s antitrust case 
and be broken up like AT&T 
eventually was.” 

A related force that has 
driven the industry, particu- 
larly entrepreneurship and 
innovation within it, is the 
cycle of how IBM is per- 
ceived: either completely in- 


vincible, or vulnerable in 
parts of its business. “That 
perception, however, often 
depended on whether you be- 
lieve the glass is half empty 
or half full,” Fishman says. 
The current perception is 
certainly one of IBM vulnera- 
bility, with Big Blue facing a 
second straight yearly drop 
in profits for the first time 
since the 1930s. In the past 
two years, IBM has been bar- 
raged by the overall slow- 
down in mainframe sales, 
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tough competition from a re- 
vitalized DEC in the mid- 
range and the onslaught of 
low-priced IBM-compatible 
microcomputers. 

The perception has been 
seen before. “Right before 
the 360 introduction in 1964, 
IBM was believed to be lag- 
ging behind the latest tech- 
nology in disk drives, tape 
drives and magnetic memo- 
ries,” the Yankee Group’s Ca- 
sale recalls. “Other vendors 
thought that IBM might have 
been over the hill, but the 
360 changed that perception 
quickly.” 

In trying to gauge the in- 
dustry’s future by looking at 
its past, only the most icono- 
clastic observers believe IBM 
will stay down for long. On 
two consecutive days last 
month, for example, Big Blue 
announced an agreement 
with Intel Corp. that hinted 
at potential proprietary mi- 
croprocessor design, and a 
series of mid-range “VAX 


‘When you recog- 
nize that IBM is 
becoming reve- 
nue-starved, 
that’s like loosing 
a hungry caged 
animal upon 

the world.’ 


Francis Saldutti 
Gartner Securities, Inc. 








killer” products. 

“When you recognize that 
IBM, after seven years of un- 
precedented growth, expan- 
sion and capital investment, 
is becoming revenue-starved, 
that’s like loosing a hungry 
caged animal upon. the 
world,” says Francis Sal- 
dutti, vice-president and di- 
rector of research at Gartner 
Securities, Inc. and a former 
analyst with Hambrecht & 
Quist, Inc. and Cowen & Co. 

“IBM is becoming much 
more aggressive in software 
and software pricing, for ex- 
ample, than anyone expect- 
ed,” Saldutti adds. “It will 
leave no area untapped.” 

As the industry heads to- 
ward 1990 and beyond, it has 
become increasingly clear 
that its driving forces are 
primarily economics and 
market dynamics, not tech- 
nology. While the latest de- 
velopments in very large 
scale integration, parallel 
processing or artificial intel- 
ligence might be exciting, it 
is the hard numbers of in- 
stalled base statistics and 
profit margins that fuel the 
industry’s direction. 

“We have reached a criti- 
cal maturation point in the 
industry,” says Saldutti. 
“We went through a period 
when companies began to - 
rely on technology to solve 
every ill in management. 
That phase peaked in 1983 
and 1984 and won’t be seen 
again.” ® 





Software International, a Gen- 
eral Electric company and cre- 
ator of mainframe applications 
software, has installed more 
than 5,000 financial software 
packages. They recently took 
the lead in calling for industry- 
wide standards in software de- 
velopment and published a 
white paper entitled ‘Setting 
Standards in Mainframe Appli- 
cations Software.” 


Dick Leonard, Advertising and 
Sales Promotion Manager, 
wanted to make sure that Soft- 
ware International's white pa- 
per reached the entire “com- 
puter market.” He chose 
Computerworld. As Dick puts it: 


“Of course, Compulerworld. 
We wouldn't be able to reach 
as many professionals in the 
marketplace anywhere else. 
It's the bible of the industry and 
has been our primary book for 





rer worlds the bible 


e industry.” 


Dick Leonard 
Advertising and Sales 
Promotion Manager 
Software International 
Andover, MA 


the past two years. And, once 
again, Computerworld lived 
up to its reputation.” 


Response. ‘J would have been 
delighted with a couple hun- 
dred or so responses. But these 
Computerworld ads produced 
more than 3000 leads — very 
surprising by any measure. 
And they even outpulled our 
usually very successful direct 
mail campaign.” 


Readership. ‘A lot of MIS/DP 
books are vendors talking to 
vendors. But it became appar- 
ent that everyone is reading 
Computerworld. We received 
responses from presidents, pro- 
grammers, consultants, educa- 
tors, MIS/DP directors — and 
from every type of industry in 
the Fortune 1000. Even our soft- 
ware competitors responded.” 


Placement. ‘Everyone says po- 
sition is important... well, 
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period. Our ads ran front, 
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ly. That's over 300 responses 
per ad.” 
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a problem, is it?” 
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Mavericks and veterans: Evolving, thriving with the industry 


Ely at Convergent helm 


By ALAN ALPER 


O ver the last three decades, two types of individuals 
have become almost synonymous with the evolution of 
the computer industry: the maverick entrepreneur and the 
seasoned veteran. Both Ted Smith, chief executive officer of 
Filenet Corp. and Paul Ely, chairman and CEO of Convergent 
Technologies, Inc. exemplify that trend to the hilt. 

Smith has played both roles over his computer industry ca- 
reer as president of MAI Basic Four, Inc. and as founder of 
Filenet, a 5-year-old supplier of document storage and re- 
trieval systems that use optical disk technology. Ely was re- 
sponsible for transforming Hewlett-Packard Co. into a lead- 
ing supplier of computers. Early last year he took the reins at 
Convergent, a fast growing start-up. Entrepreneurs and sea- 
soned veterans come and go. Few, however, have the longev- 
ity — and persistence — of Smith and Ely. 
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I: not easy inheriting a high-flying com- 
pany that has returned to earth. But Paul 
C. Ely Jr., who succeeded Convergent Tech- 
nologies, Inc. founder Allen Michels in Janu- 
ary, 1985 as chief executive officer, has ad- 
justed well to the situation. 

Ely, 53, joined Convergent after 22 years 
at Hewlett-Packard Co. helping to build that 
company’s computer operations from the 
ground up to a leading force in the industry. 
When he took the helm at Convergent, ru- 
mors were rampant that despite the compa- 
ny’s heady growth during the previous few 
years, the Convergent was on the brink of 
bankruptcy. ‘“‘When I arrrived, I found a com- 
pany that had grown so fast in the prior two 
years that it had outgrown its infrastruc- 
ture,”’ Ely recalls. . 

Solving such problems, Ely says, was easy. 
It became a classic case of invoking the basic 
tenets of asset management: clamping down 
on creditors and taking a leaner posture on 
inventory and other expenditures. Ely guided 





Smith nurtures his brainchild 


I n 1982 the IBM Personal Computer estab- 
lished itself as the de facto microcomput- 
er standard. It was also the year a new com- 
pany named Filenet Corp. began its quest to 
develop technology to make “the paperless 
office” a reality. 

Filenet is the brainchild of Ted Smith, 57, 
an 18-year industry veteran. In 1975, the 
Washington, D.C., native was wooed to 
Southern California to take the helm of MSI 
Basic Four, Inc., the then minicomputer sub- 
sidiary of the now defunct Management As- 
sistance, Inc. (MAI). Under his guidance, Ba- 
sic Four grew from a $40 million to $220 
million firm in 1981 with over 20,000 custom- 
ers worldwide. 

Smith left Basic Four in July 1981 over a 
policy dispute three years before MAI sold 
the firm to a group of investors. Smith set out 
to set up his own firm where he wouldn’t 
have to answer to executives of a parent com- 
pany 3,000 miles away. 

In early 1982, while other entrepreneurs 
formed companies to capitalize on 





company into a 
position where, 
as analysts 
claim, it now 
has almost $75 
million in cash, 
even after a 
flurry of acqui- 
sition activity. 
But Conver- 
gent is not out 
of the woods 
yet. The compa- 
ny’s’ Achilles’ 
heel has been 


the cash-poor 
99 


quickly. ’ 


‘I’m attracted to life 
in the fast lane. 
Convergent is filled 
with people who are 
impatient about 
getting things done 


— Paul C. Ely 
Convergent Technologies 


the then-raging microcomputer 
craze, Smith had loftier goals. His 
vision centered on designing com- 
puter workstations to automate 
the storage and retrieval of docu- 
ments in the office. Smith ven- 
tured into uncharted technological 
territory, developing systems that 
used high-density optical storage 
devices and networking software 
to control the flow of documents 
throughout an office, department 
or corporation. : 

“The PC business would have 
been an easier thing to get into, 





sales and mar- 
keting. Under the previous regime, Conver- 
gent attempted to build a coterie of OEM ac- 
eounts. That strategy worked as long as 
demand from firms such as AT&T 


but the document image process- 

ing systems business looked like it someday 
would be a larger market,” Smith recalls. 

Smith set out to gather evidence to con- 





and Burroughs Corp. remained 
strong. Yet once demand dimin- 
ished, Ely had to come up with a 
new approach. Under his com- 
mand, the firm has repaired rela- 
tionships with its OEM customers 
and has broken out a new operat- 
ing unit, Convergent Business Ser- 
vices, which markets Conver- 
gent’s products directly to specific 
vertical markets. 

Ely knows from his years of ex- 
perience at Hewlett-Packard that 
instilling a stronger marketing and 
sales sense at a technology-driven 
company is not an easy task. He 


‘PCs would have 
been an easier thing 
to get into, but the 
document image 
processing systems 
business looked like 
it someday would be 
a larger market.’ 


vince potential 
ae investors of the 
merit of his vi- 
sion. Amassing 
a mountain of 
data, Smith had 
little resistance 
raising $4 mil- 
lion to get the 
company . off 
the ground. 
That funding 
carried the firm 
through its first 
two years of 
product devel- 
opment. 


— Ted Smith 
Filenet Corp. 





joined HP in 1962 after a nine-year 
stint with Sperry Rand Corp. In 
the late 1960s, he became division manager 
of HP’s first computer project. Ely is consid- 
ered the force behind HP’s hugely successful 
3000 family of minicomputers, which en- 
abled the scientific instruments maker to es- 
tablish inroads in the data processing indus- 
try. His ascension at HP paralleled the firm’s 
meteoric rise in the computer industry. 

Yet it wasn’t easy, Ely says. “HP had to 
learn how to sell in what was a dramatically 
different market — the MIS world. It had to 
compete with the best marketing company in 
the world — IBM.” 

Now, he is in the midst of a very different 
image-changing process at a much younger 
company. “I’m attracted to life in the fast 
lane,” he declares. “Convergent is filled with 
people who are impatient about getting 
things done quickly. At some places that 
wouldn’t work, but it is a positive thing 
here.” Many contend that Ely is one of the 
few Silicon Valley executives who could have 

' Continued on page 230 





“Ted put a 
lot of effort 
into the analysis of the market and the tech- 
nology, so he didn’t have much difficulty get- 
ting funding,” says Brad Jones, a partner at 
Brentwood & Associates of Los Angeles, a 
venture capital firm that has participated in 
Filenet’s three rounds of financing to date. 
“Ted is also especially well known in the in- 
dustry; he’s personally competent and sur- 
rounded himself with a good team of people.” 

Smith attributes his ability to start his 
own company on his industry reputation, ex- 
perience and connections. He entered the in- 
dustry in 1968 as executive vice-president of 
Sycor, Inc., an Ann Arbor, Mich., start-up 
that did pioneering work in distributed pro- 
cessing systems and intelligent terminals. 
Smith contributed to building the fledgling 
company to a profitable $54 million firm. 

After his stint at Basic Four, from 1982 
through 1984 Smith quietly built sturdy 
foundations so Filenet could withstand the 
pressures of unveiling its new concepts of of- 
on page 230 
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Regional holding companies target Fortune 500 info market 


By MITCH BETTS 


| he merits of the government’s 

1982 decision to break up 
AT&T can be debated ad nauseam. 
But there is no dispute that divesti- 
ture catapulted seven aggressive new 
vendors, the seven regional holding 
companies, into the competitive fray 
of the information age. 

Although each of the seven region- 
al holding companies — Nynex 
Corp., Bell Atlantic Corp., Bell South 
Corp., Ameritech, Southwestern Bell 
Corp., U.S. West and Pacific Telesis 
Group — has a distinct business per- 


sonality, analysts point to one thing 
they have in common. 

They all are desperate to keep 
businesses and other large users on 
the local switched telephone network 
and eager to penetrate the Fortune 
500 business market for integrated 
computer and communications sys- 
tems [CW, March 17]. : 


Well-educated sales force 


“They’re putting a well-educated 
salesman at the door of every large 
customer,’’ says Fred Chanowski, 
president of Telecommunications 
Management Corp., a Needham, 
Mass.-based consulting firm for large 
end users and vendors. 


The sales force is offering big busi- 
nesses a varied menu that includes 
enhanced Centrex services, private 
branch exchanges (PBX), local pack- 
et-switching services, metropolitan- 
area networks and even, if pressed, 
dedicated fiber-optic lines that by- 
pass the local loop. 

However, the regionals’ ambition 
to become comprehensive telecom- 
munications providers has been hin- 
dered by Federal Communications 
Commission regulations that dictate 
that customer premise equipment 
(CPE), as well as enhanced telecom- 
munications services, must be of- 
fered by subsidiaries that are kept 
separate from the 22 divested Bell 
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operating companies’ regulated tele- 
phone businesses. 

For example, Bell Atlantic can act 
as a prime contractor to package the 
services of its telephone subsidiaries 
with the CPE of other vendors, but 
can only make neutral referrals to its 
own CPE subsidiary because of regu- 
latory constraints, says Julie Dobson, 
another Bell Atlantic marketing man- 
ager. 

All of the holding companies have 
lobbied vigorously in Washington, 
D.C., for removal of the FCC rules re- 
quiring arm’s length separation be- 
tween the network and CPE subsid- 
iaries. : 

In the meantime, the holding com- 





Continued from page 228 
succeeded Michels. 

While he is considered to be not as 
abrasive or as domineering as his 
predecessor, Ely is said to be a hands- 
on CEO who very often takes a con- 
frontational stance with middle man- 
agement. 

Analysts give Ely high marks. 
“‘He’s tried as best he could to put the 
company into a mode so it could be a 
forward-going business and _ has 
achieved his main goals,”’ says James 
Magid, an analyst with L. F. Roth- 
schild, Unterberg Towbin in New 
York. 

Ely is now turning his attention 
from short-term problems to long- 
term challenges. “I don’t feel the glo- 
ry days of the industry are gone,” 
Ely muses. “There’ll be substantial 
growth, but it’s not over the horizon. 
It’ll take a couple of years, but it will 
happen.” 

Ely, however, refuses to be pinned 
down on a projection. ‘‘The likeli- 
hood of any one of us predicting 
what will happen in the next three 
years is not good,” Ely laughs. “If 
you want to know what won’t hap- 
pen, listen to the projections.” a 





_ Continued from page 228 


fice automation to an untapped mar- 
ket. 

By early 1984, its product devel- 
opment complete, Filenet unveiled its 
technology. 

Filenet’s technological approach 
consists of using an optical scanner 
to digitize documents and images, 
which are then stored on write-once 
optical disks. 

The system is aimed at financial 
institutions, insurance companies, in- 
dustrial firms and government agen- 
cies. 

It is already installed in 35 ‘“‘paper- 
intensive” organizations, including 
Citicorp, the government offices in 
New Jersey, Home Savings of Ameri- 
ca and Merrill Lynch, Pierce, Fenner 
and Smith. 

In a moment of reflection, Smith 
concedes that Filenet could be the fi- 
nal stop in his corporate career. The 
company, which has raised $39 mil- 
lion and retains $25 million in cash 
assets, is hoping to go public during 
the first half of next year, market 
conditions permitting. Smith says he 
would like to stay on to enjoy the 
fruits of his labor. 

“This is it. I don’t want to start a 
business again. I want to run this 
company and expand it to be an im- 
portant entity in the industry.” & 
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panies are stretching the existing 
regulatory contraints as far as possi- 
ble to offer something close to full in- 
tegration. 

Nynex Business Information Sys- 
tems Co., for example, obtained a 
waiver from FCC rules so it can act as 
a marketing agent for Nynex tele- 
phone company services along with 
CPE, but it cannot share customer in- 
formation freely between the subsid- 
iaries. 


Meet FCC conditions 


Further, it must meet other condi- 
tions imposed by the FCC, according 
to Pete Goodale, a Nynex spokesman. 

“Clearly, we'd like to have full in- 
tegration so that our account execu- 
tives can go to businesses with the in- 
formation they need to make the best 
pitch to the client,” Goodale ac- 
knowledges. 

Independent telephone companies 
do not come under the separate sub- 
sidiary ruling because they were nev- 
er a part of the Bell system. 

Rochester Telephone Corp. has 
made good use of this freedom by of- 
fering a full line of telecommunica- 
tions offerings under the same sales, 
service and support umbrella. 

“T can sit with them and talk with 
them about hardware, PBXs, mainte- 

nance con- 
tracts, up- 
grades, 
tie-lines and 
Tl multi- 
plexers as a 
single _pro- 
posal,” says 
Joseph For- 
nieri, manag- 
er of Com- 
“3 Net Systems 
Kevin Shannon for Chase 
Lincoln First 
Bank N.A. in Rochester, N.Y. 

Some business customers say they 
wish the regional holding companies 
would devote less of their attention 
to expanding their product lines and 
devote more of their attention to the 
quality of support that they provide 
for existing telecommunications ser- 
vices. 

Kevin Shannon, who is the manag- 
er of telecommunications for General 
Electric Corp. operations in Syra- 
cuse, N.Y., complains that since di- 
vestiture, ‘“whenever there is a prob- 
lem, particularly with four-wire 
circuits, we end up having to deal di- 
rectly with the exchange carrier and 
directly with the local operating com- 
pany.” 

Good statistics needed 


Customers who expect their carri- 
ers to do the problem solving for 
their networks — especially for hy- 
brid networks that incorporate sev- 
eral different vendors’ services as 
well as equipment — “had better 
provide good statistics” about where 
the problem is located, General Elec- 
tric’s Shannon adds. 

“It’s too easy for carriers to fin- 
gerpoint.” 

On the other hand, many of the re- 
gional holding companies are ex- 
panding their service and equipment 
lines as part of their campaign to 
keep large business customers, Chan- 
owski says. 

The companies that are respond- 
ing to business requests for proposals 
with bids to supply either Centrex- 
based services or customer premise 
equipment, whichever one the busi- 
ness wants, he adds. a 








‘IT can sit with them 
and talk with them 
about hardware, 
PBXs, maintenance 
contracts, upgrades, 
tie-lines and T1 
multiplexers as a 
single proposal.’ 


Joseph Fornieri 
Chase Lincoln First Bank N.A. 





The telecom 


services front 


he divested Bell operating 

companies have been highly 
successful in curtailing the loss of 
large Centrex Service customers, 
observers agree. 

By converting their central of- 
fices from analog to digital and of- 
fering a variety of enhancements 
like central office-based local nets, 
the Bell operating firms are retain- 
ing big users who otherwise would 
turn to digital private branch ex- 


changes, says Mark Winther, com- 
munications analyst for Link Re- 
sources Corp. in New York. 

A growing number of Bell oper- 
ating companies have filed tariffs 
to offer a local packet-switching 
service, but it is too early to tell if 
that will be successful, says Rich- 
ard Kuehn, president of RAK As- 
sociates, a telecommunications 
consulting firm in Cleveland. 

“My guess is that it will be more 
successful in the long run,”’ Kuehn 
says. “I suspect that local leased- 
channel rates will go up, which 
will force the data users over to 
the packets. Ultimately it will be 
structured like the long-distance 

Continued on page 235 








Is Your Payroll System 
A Long-Term Disability? 








Outdated, patched, inadequate payroll software can cause real headaches 
—and cost you time, money and productivity. 
Now you can overcome disability with the capability of the new 
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And you can rest easy as the new year because Pinstripe 
Payroll will promptly incorporate 1987 and future state and federal tax 
changes. 


Pinstripe Payroll can stand alone as your total payroll solution. Or it can 
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Resources Management System. Also available is a multi-level security 
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Turn disability into capability with Pinstripe Payroll from Lawson 
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‘It’s evident that ISDN will be more 
readily introduced through digital 
central offices — that’s where all the 
ISDN trials are happening — rather 
than through the PBX world.’ 


Telecommunications Management Corp. 
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voice industry, with the Bell 
operating companies as local 
carriers of data by packet, 
delivering it to others for 
long-haul transmissions,” he 
says. 

But Robert Ellis, president 
of The Aries Group, Inc., a 
Rockville, Md.-based consult- 
ing firm specializing in large 
voice and data networks, 
says the local packet services 
have little appeal to users 
who have nationwide opera- 
tions, because they would 


have to arrange for long-dis- 
tance transmission. 

“Since the Bell operating 
companies are limited to dis- 
tribution within local service 
territories that don’t encom- 
pass a significant portion of 
most large users’ communica- 
tions needs, they are at a se- 
rious marketing disadvan- 
tage,” Ellis says. 
Consequently, the services 
are more attractive for re- 
gional users like state and lo- 
cal governments and banks, 





Some Networks 
Fly Better on Paper 
Than They Do in Real Life. 


Gandalf Networks Really Fly. 


All networks look good on paper. 
But it takes more to make a network 
really fly. Gandalf's PACXNET serves as 
the hub for information systems in 
thousands of businesses worldwide. It 
has passed the most critical tests in 
multinational and domestic corpora- 
tions as well as in leading research 
institutions. 

That's why Marine Midland Bank 
chose PACXNET as the focal point of 
their multi-billion dollar money trans- 


Gandalf Data, Inc. 


fer system. As a key link in this the 
second largest data communications 
network in the USA, PACXNET is trust- 
ed with the transfer of one of the 
bank's most valuable assets — its cus- 
tomers’ money. 

Gandalf's PACXNET combines di- 
verse information resources into a co- 
hesive network that performs as if 
everything in the network came from a 
single supplier. And it provides a broad 
range of cost-effective, versatile net- 


dardalf 


working solutions for a wide variety of 
local and wide area system require- 
ments. No networking problem is too 
big or too small for PACXNET. 


When it comes to networking, 
Gandalf knows how to get information 
systems flying. Why trust a paper- 
based theory when you can have a 
Gandalf network that's already at cruis- 
ing altitude. Nobody Knows Network- 
ing like Gandalf. 


312-541-6060 


Gandalf maintains offices in major cities throughout the world. 
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he says. 

One issue that has been 
debated before the Federal 
Communications Commission 
since divestiture is whether 
the regionals — and AT&T as 
well — should be allowed to 
offer protocol conversion as 
an adjunct to packet-switch- 
ing services. 

The divested carriers cur- 
rently can offer packet- 
switching as a regulated tar- 
iff and have successfully pe- 
titioned for some types of 
protocol conversion -— asyn- 
chronous to X.25, for exam- 
ple — to be offered as part of 
those services. They argue 
that many types of protocol 
conversion are necessary 
components of packet 
switching and should be 
treated as part of the service. 


Waiting for ISDN 


Some analysts believe the 
regional companies and 
AT&T are holding the prom- 
ise of the Integrated Services 
Digital Network (ISDN) to 
keep users from moving from 
their Centrex services to cus- 
tomer premise equipment 
and private lines. ‘“What’s 
keeping users interested in 
Centrex is ISDN,” says Fred 
Chanowski, president of 
Telecc ications Man- 
agement Corp. ISDN has been 
positioned as a standard for 
voice, data and video commu- 
nications. 

“It’s evident that ISDN 
will be more readily intro- 
duced through digital central 
offices — that’s where all 
the ISDN trials are happen- 
ing — rather than through 
the PBX world,” he says. 

An additional motivation 
for the regional companies to 
push ISDN is that their cus- 
tomer premises equipment 
(CPE) subsidiaries have so 
far done poorly compared 
with the regulated services 
arm. “In fact, I think they’ll 
pull out of CPE sales in the 
next three to five years be- 
cause it’s such a commodity 
market,” says Winther, the 
Link Resources analyst. 

The regional telephone 
companies have had little 
success in penetrating the 
computer and office automa- 
tion markets, according to 
Leon Jackson, manager of 
the office automation prac- 
tice at Cambridge, Mass., 
consulting company Arthur 
D. Little, Inc. ‘When you ask 
MIS about the regional Bell 
holding companies, they still 
think of them as the local 
phone company. If you’re 
trying to tell the world 
you’re an office automation 
company, and the world sees 
you as a local telephone com- 
pany, then you’re not going 
to get past the front door in 
big businesses.” 

Chanowski is less critical, 
noting that the CPE subsid- 
iaries have existed only a 
few years. “Give them some 
time. I think they’ve done an 
admirable job for 2% years in 
the business,” he says. 

— By MITCH BETTS 
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application system. 


APPLICATION PRODUCTIVITY 
SYSTEMS FOR DB2, IMS AND 
CICS DEVELOPMENT CENTERS 
The APS PROGRAM EXPRESS PAINTER is 

the latest fast track productivity breakthrough 
from SAGE SOFTWARE, INC. It’s the fast and 
easy way to bridge the communication gap be- 
tween your business analysts and your end users. 
Start by having business analysts and end 
users work with the PROGRAM EXPRESS 
PAINTER to collect specifications through fill- 
in-the-blank screens. Then let APS generate 
prototypes and full-function DB2, IMS and 
CICS production systems automatically. 
Automatically generate application systems. 
Systems that contain single or multiple function 
programs, or both. Automatically generate 
programs. Programs with flexible interprogram 
branching to communicate with single or mul- 
tiple screens, other programs, or subroutines. 
Automatically generate data base calls. Calls 
that process single records, or paths of segments. 





Sound complicated? It’s not. Systems are built 
and maintained at the specification level without 
any coding. 

Sound powerful? It is. And the PROGRAM 
EXPRESS PAINTER is fully integrated with 
the entire APS family of productivity tools. 


Sound Solution? Absolutely. Only APS offers 
a comprehensive, integrated approach that 
complements your commitment to the IBM 
Development Center. 

The PROGRAM EXPRESS PAINTER is 
your ticket to non-stop productivity. The quick- 
est route yet to the last line of your application 
backlog. 

To learn more about PROGRAM EXPRESS 
PAINTER and other members of the integrated 
family of APS products, call us toll-free at 
800-638-8703 or just send in the coupon below. 


Tell me what these companies have learned about APS. 

D) Timing is important. Please tell me about FAST TRACK. 

(Have an APS representative call me to schedule a 
presentation. 

0 Send a schedule of upcoming APS Seminars. 

C Send me information about the APS family of products. 
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Organization. 
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City. State 





Phone. Date. 





Mail to Marketing Services, SAGE SOFTWARE, INC. 
3200 Monroe St., Rockville, MD 20852 


SW SAGE SOFTWARE, INC. 


3200 Monroe Street « Rockville, MD 20852 ¢ 301/230-3200 * 800-638-8703 


APS supports batch and online requirements for DB2, IMS DB/DC, CICS, DL/I, VSAM, IDMS, and DATACOM DB production environments. 
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Researchers focus on promise of eye-gaze technology 


By ALAN ALPER 


I: the 1977 science-fiction novel 
Firefox, the Soviet Union has de- 
veloped a fighter plane that can fly 
six times the speed of sound — unde- 
tected by radar — and that has an in- 
tegrated weapons system that can be 
operated by thought waves. 

Sounds farfetched? Not really. 

Today, in a number-of small uni- 
versity and corporate labs, technol- 
ogy is under development that would 
enable a human being to control a 
computer, navigate an airplane or 
maneuver a robotic system by eye 
movement. While the focus, for the 
most part, has centered on how to 


make life easier for the physically 
handicapped or how to actually de- 
velop an aircraft that could be oper- 
ated by gazing at flight instruments, 
work is being done to adapt this tech- 
nology to a variety of other applica- 
tions, including data processing. 

While the keyboard, mouse and 
joystick will continue to be the pri- 
mary ways to control a computer, 
many contend the human eye gaze 
will one day become an invaluable 
adjunct to these methods. Some be- 
lieve research in eye-gaze technology 
could shed light on the ultimate con- 
trol mechanism — the brain. 

“We believe that eye gaze is just 
another avenue to increase the man/ 


machine bandwidth,” says Gary Kili- 
kany, vice-president at Sentinent 
Systems Technology, a Pittsburgh 
start-up that recently unveiled a sys- 
tem that enables people who cannot 
communicate to do so by controlling a 
computer with their eyes. 

“In some situations, there’s noth- 
ing more natural than looking at 
something like a video screen to se- 
lect menus or to push buttons,” Kili- 
kany says. “It’s a very natural alter- 
native to a man/machine input 
mechanism.” 

IBM scientists at the Thomas J. 
Watson Research Center in Yorktown 
Heights, N.Y., spent a good deal of 
time in 1981 researching eye gaze as 
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puter, minicomputer or mainframe, 
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a means of controlling a computer. 
IBM, which was recently awarded a 
patent for an eye-tracking mecha- 
nism, was attempting to develop a 
high-resolution display that could be 
controlled by eye movement. 

“We never finished the project,” 
recalls Jim Levine, a scientist on 
IBM’s research staff, noting that the 
pre-IBM Personal Computer program 
used a Series/1 minicomputer, which 
would have made a commercial prod- 
uct extremely expensive to purchase. 
“‘We did build an eye tracker, howev- 
er, that was accurate enough to con- 
trol a computer.” 

While IBM dropped the project 
soon thereafter, the fruits of that la- 
bor are being enjoyed by researchers 
at the University of Virginia in Rich- 
mond, Levine says. “They are work- 
ing on an eye-tracking system for the 
handicapped that they hope to soon 
build into a product,’’ he remarks. 
“‘We'we loaned them some PCs and 
are doing some consulting on the 
project.” 


i abs like the one at the Univer- 

sity of Virginia and another in 
the Trace Research & Development 
Center on Communication, Control & 
Computer Access for Handicapped 
Individuals at the University of Wis- 
consin at Madison’s Waisman Center 
continue to push the technology to its 
limit. 

Perhaps the most ambitious re- 
search, however, is being done by a 
small defense contractor nestled in 
the hills of northeast Pennsylvania. 

There, a 19-year-old privately 
held firm, Analytics, Inc. in Willow 
Grove, has spent the last 18 months 
developing eye-gaze technology, used 
in concert with existing voice-recog- 
nition systems, to control computers, 
robots and vehicles. The develop- 
ment work is being financed primari- 
ly by the National Aeronautics and 
Space Administration under the 
Small Business Innovative Research 
Program. 


Visual attention, vocal intention 


Called the ocular attention-sens- 
ing interface system (OASIS), the de- 
vice measures an operator’s visual 
attention and vocal intention. 

“We are looking at the foveae — 
where a person sees — to get atten- 
tion and are coupling that with 
speech recognition to get intention,” 
notes Analytics’ President Steve 
Leibholz. “It’s the closest thing to 
automatic or unconscious control.” 

OASIS uses a technique in which 
light is projected into one eye, a por- 
tion of which is reflected by the *or- 
nea to create a virtual image thax re- 
sponds to changes in the relative 
position of the eyeball. Using a high- 
speed analog signal processor, OASIS 
is said to monitor movements of the 
eye of less than 1 degree of arc. 

Also used is a Texas Instruments, 
Inc. voice-recognition system in 
which a series of single-word com- 
mands are stored. 

Eye movement and voice data are 
sent to five algorithmic modules that 
analyze the eye movements and voice 
patterns, among other things, and 
translate them into system com- 
mands. 

In current studies, a subject sits 
before a color monitor in a stationary 
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position, and an oculometer is fixed 
on his pupil and cornea to follow the 
eye’s movement. The subject’s voice 
commands are stored in the speech 
recognizer. 

The subject is then asked to follow 
the movement of objects on the moni- 
tor and to invoke the command “‘fire”’ 
when the cursor becomes synchro- 
nized with the target. If the cursor is 
in synch when the command is given, 
the target is destroyed. 

While NASA is most interested in 
the technology for its manned space 
flights and stations, Analytics con- 
tends the OASIS’s applications are 
endless. The company has already 
come up with 25 applications, includ- 
ing aiding the handicapped, air traf- 
fie control, robotics and computer 
system management. 

Under the computer heading, the 
firm lists data retrieval, computer- 
aided-design and manfacturing, pho- 
tographic interpretation, signal pro- 
cessing, supercomputer process 
management and computer vision. 

While viewed as an adjunct to oth- 
er input and control methods, Leib- 
holz foresees OASIS being used as an 
extremely fast and accurate way of 
searching through dense data bases 
for desired data. Some view it as an 
Evelyn Woods approach to comput- 
ing. 

“In our concept, an operator can 
pick one item out of 100 items that 
flash by on screen 100 times as fast 
as if doing it manually,” Leibholz 
says. “It’s a more sophisticated way 
of visual recognition.” 


IL: is the voice portion of OASIS 
that may prove to be difficult to 
adapt to commerical settings, he 
adds, noting the limited number of 
words such devices can recognize as 
well as the ambient noise as factors 
that cause inaccuracies. 

Analytics must overcome other 
technological hurdles as well. Natu- 
ral occurrences, such as blinking and 
eye drift, cause OASIS some eye- 
tracking problems. Also, in its cur- 
rent stage of development, corrective 
lenses and sudden head movements 
throw OASIS off. 

“People have a tendency to move 
their eyes suddenly — it’s a means of 
defense,” IBM’s Levine says. ‘‘Some- 
thing like that is always there and is 
hard to overcome.” 

So far, under the NASA Small 
Business Innovative Research pro- 
gram, Analytics has_ received 
$550,000 to prove the feasibility of 
its concept, much of which has been 
spent acquiring equipment. 

The firm is currently seeking addi- 
tional funding to develop two engi- 
neering prototypes in 1987 that will 
be firmware and software driven and 
will use multiprocessor technology. 
Leibholz says the firm is looking for 
investors from the private sector but 
is also considering breaking out the 
OASIS project as a separate company 
via a public offering. 

Meanwhile, Analytics hopes 
knowledge gleaned through develop- 
ment work on OASIS on how the 
brain analyzes information received 
from the eye will form the founda- 
tion for study of actual thought-con- 
trolled systems. Leibholz believes 
that by using a noncontact magneto- 
electroencephlograph to measure 
brain activity, inferences can be 
made about what a person is think- 
ing. 
“There’s no reason why you can’t 
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get at what a person is thinking,” 
Leibholz says, ‘I’m not prepared to 
go into detail, but there is potential 
feasibility using a magneto-elec- 
troencephlograph to achieve knowl- 
edge of attention of focus or some 
measure of control.” 

While development work at Ana- 
lytics continues, Sentinent is already 
marketing a device that uses eye- 
gaze technology to enable physically 
impaired people to communicate. 

The firm recently began shipping 
a cost-reduced version of its eye- 
tracking device — called Eyetyper — 
that is priced at $3,000 and can be 
connected to microcomputers 
through an RS-232 port. The 3-year- 
old company was founded by former 
Carnegie-Mellon University engi- 
neering students in Pittsburgh who 
were involved in a volunteer project 








to enable children with cerebral pal- 
sy communicate with their eyes. 

So far, Eyetyper is mainly used in 
intensive care units, rehabilitation 
hospitals and special education 
school systems. Kilkany, however, 
sees many potential applications in 
the not-too-distant future for the 
technology. 

“Right now, the system is used by 
people who can’t speak or move their 
hands or legs easily,” Kilkany says. 
“Tt’s not sold to mainstream America 
— at least not yet. We do want to go 
in that direction. 

“T can see it used in computing as a 
device that enables a user to select 
menus,” he continues. “Or, in fac- 
tories where a worker’s hands are 
busy, and he needs to register defec- 
tive parts and can do so by looking 
into an LED.” 
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Epson FX-80, Okidata/ML92, 
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mainframe host. 
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with baud rates to 19.2K bps 
and parallel print rates to 26 
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volatile EEPROM.) 
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= Printer setup strings are 
now user definable, making 
it easier to work with laser 
printers. 

® Pseudo-transparency trig- 
gering is now user defin- 
able and allows taking 
direct control of the ASCII 
printer generating com- 
puter graphics, alternate char- 
acter sets and other device 
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But Some Things 

Don’t Change. 
InterLynx/3287 is still an easy 
to use printer interface con- 
necting inexpensive ASCII 
async printers to IBM 3274. 
It's easily connected to the 
host and for pennies a day 
gives steady, reliable 
service. 


More than 7,000 InterLynx/ 
3287s are in use worldwide. 
They're backed by a 12 
month warranty and an expe- 
rienced tech support team 


Get the full story today. Call 
(213) 320-7126 for more infor- 
mation and the name of your 
nearest factory representa- 
tive. In Canada call (613) 
748-9751. In UK call (0753) 
76537. 











If the space program had 
advanced as fast as the 
computer industry, this 
‘might be the view from 
your office. 


And space stations, Martian colonies, and change like this Thats where we come in 
interstellar probes might already be common-. ar 

place. Does that sound outlandish? Then: bear 

these facts in. mind: 


vel of the day: This computer 

tons, stood two. stories high, Cov 

15,000 square feet, and cost $486:840. 

in 1946 dollars. Today a $2,000 portable 
can add and subtract more than, 20 times 
faster. And, by 1990, the average igi 
watch will have as much con 

power as ENIAC. 

The collective brainpower of computers== 
sold in the next two years will equal that 
of all computers sold from the begin * 
to now. Four years from now it will have 
doubled again: 


It’s hard to remember that this is scientific: 
fact, not fiction. How do people keep pace. 
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Dean E Redfern 

Age: 32 

VP/Information Services 
McCormack & Dodge 
Annual Budget: $14.7 million 
Rood Racer 


The influence of Information 
||| Services is beginning to 
= extend well beyond the tradi- 
tional boundaries of the com- 
puter room. Today’s IS de- 
partment is developing 
strategies re networking. Installing telecommuni- 
cations. And busy adding micros in virtually every 
corporate department. 

With a future so promising and dynamic, 
it’s no wonder up-and-comers like Dean Redfern 
find Information Services so attractive. 

Dean has always had the inside track in the 
world of computers. The son of a DP manager, he 
began programming in COBOL and Fortran at the 
age of 12. At 23, McCormack & Dodge, Dun & 
Bradstreet’s software development company, hired 
him from his formal training at Hartford’s Computer 
Processing Institute before he could even finish. 


His philosophy was quite simple, even in his 
earliest days. Not one to live by others’ rules, he 
vowed to employ any tactic, embrace any product, 
use any technology, as long as it got the job done. 

Several years ago, for instance, he was 
forced to move his entire IS/DP department across 
town. IBM told him the job would require at least a 
week of downtime. And that was all the challenge 
Dean needed. He rented rooms for his staff for a 
weekend at a nearby hotel, and accomplished the 
task between business hours Friday to Monday. 
Every one of his 700 terminals was up and produc- 
tive Monday morning. 

In 1984, Dean designed and implemented 
a nationwide SNA network so all 12 U.S. offices 
could demonstrate McCormack & Dodge’s main- 
frame software on site. That move contributed 
significantly to a 50% revenue growth in the follow- 
ing year. 

Today, Dean is responsible for a staff of 
150, and a budget of nearly $15 million a year—a 
good part of which goes to purchase the 300 mi- 
cros (and attendant peripherals) he installs every 
year. And he reports directly to the CEO. 

Dean is also an avid road racer—he runs 
some 60 miles a week—an active member of the 
BMW Car Club of America, and a world traveler. 

As you can imagine, Dean’s a busy man. 
But if you really want to reach him, you can. 


In Computerworld. 

He’s been reading it since he was 15 when 
he had to borrow his father’s issue. And he reads it 
cover-to-cover, with his first cup of coffee. He 
claims it’s helped him see the whole information 
services picture. Get a more global perspective. 
Spot the trends early and make the right decisions. 

As young and accomplished as Dean is, 
he’s by no means alone in his success. Information 
Services is a young industry. Full of individuals 
with individual visions. Yet they all seem to have 
one common insight. 

Their favorite newspaper. 

Computerworld. 


Where you can read 
the future 
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> Reader Commentary 


Vendor airs 
and market 
doldrums 


By SHELDON R. GAWISER 


very business publica- 

tion seems to have 

blasted the computer in- 

dustry recently. Ac- 
cording to their articles, the 
computer industry is largely re- 
sponsible for the current eco- 
nomic malaise. 

Numerous reasons are cited: 
The industry needs to design 
easier to use systems; fit sys- 
tems better to user needs; bring 
new technology more quickly to 
market. Even John Roach, 
chairman of Tandy Corp., was 
recently quoted in The Wall 
Street Journal as blaming part 
of the doldrums of the industry 
on lack of innovation. 

One of the major arguments 
used against the industry is the 
number of idle computer sys- 
tems, those purchased but never 
really used. 

In most cases this argument 
concerns micros. (I have not yet 
seen any evidence of brand-new 
mainframes sitting idle because 
the company did not have any 
use for them.) But what: is the 
root of this problem? 

Introducing any new tool into 
the business environment is a 
management challenge that 
starts with the decision to pur- 
chase a tool and includes its se- 
lection and cost analysis. 

If the results of the analysis 
justify the investment, the com- 
pany will purchase the most ap- 
propriate machine from the 
most qualified vendor. 

Suppose a company goes 
through such an analysis and 
decides to purchase an injection 


molding machine. Later man- 





Gawiser is_ president 
Gawiser Associates, 
Westport, Conn., 
firm. 
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agement finds that the machine 
sits idle most of the time — 
maybe because of incorrect 
sales projections, maybe be- 
cause the machine was simply a 
poor choice. 

In either case, there was a 
bad management decision. Does 
the injection molding company 
and industry get blamed? Never. 

Why then does the computer 
industry get blamed for idle 
computers? There are three ba- 
sic reasons: 

The computer industry is 
guilty of overselling. The com- 
puter is not the solution to ev- 
ery business problem. Instead, it 
is useful in some and useless in 
others. 

Too many business people 
rely on the opinion of unquali- 
fied advisors when evaluating 


The computer 
industry is guilty of 
overselling. The 
computer is not the 
solution to every 
business problem. 
Instead, it is useful 
in some and useless 
in others. 








and purchasing computers. 

The salesperson in a comput- 
er store has limited product 
knowledge, and his opinion is 
often based more on what is in 
stock than on what is best. 

Moreover, neither the retail 
salesperson nor the direct sales- 
person for a computer manufac- 
turer is likely to spend the time 
to learn enough about the busi- 
ness in question to make an in- 
formed judgment. This is one 
area where mainframe compa- 
nies have the ability to spend 
considerably more time and ef- 
fort. 


Managers make mistakes. Too | 


often they view the purchase of 
a personal computer as a trivial 
expenditure. 

After all, how much time can 
you spend on a $3,000 to $5,000 
purchase? However, the price of 

Continued on page 241 





Videotex: 
Beyond 
the word 


By MICHAEL A. CONNIFF 


nce, viceotex was the 

stuff of consumer mar- 

keting dreams, a word 

redolent of meaning, a 
magic carpet for the rainbow of 
services that would surely and 
swiftly computerize the Ameri- 
can home. Electronic newspa- 
pers, home banking, home shop- 
ping, bill paying — even egg 
scrambling snuck into breath- 
less descriptions of the technol- 
ogy’s potential. 

The English had their own 
word in the 1970s for the tech- 
nology: ‘“‘viewdata,” for the pio- 
neering Prestel system then 
stumbling into the consumer 
marketplace. 

The Canadians had ‘“‘telidon”’ 
technology subsidized by the 
government. Marketing arms of 
the French government came 
ashore with bewildering nomi- 
nal inconsistency, calling their 
solution everything from ‘“an- 
tiope”’ to “‘telematics”’ to “‘mini- 
tel.” 

This confusing name game 
and concomitant international 
standards’ spats, threatened to 
sink videotex before the word 
ever reached Webster’s Dictio- 
nary. Then what passed for 
sunlight flashed through the 
clouded North American scene. 

At Videotex ’81 in Toronto, 
AT&T, CBS, Inc., the French and 
the Canadians agreed on a new 
standard, soon to be tagged 
“North American Presentation 
Level Protocol Syntax” 
(NAPLPS), or nap-lips to the in- 
dustry cognoscenti. 

There was a brief and near- 
unanimous agreement that this 
graphics-rich standard, de- 
signed to stuff logos, colors and 





Conniff is a consultant and 
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animation down a consumer’s 
telephone line, was videotex. 

Videotex thus meant pages or 
screens of information, accessi- 
ble with a dumb terminal via 
easy-to-use menus, a data base 
that was adorned with pretty, 
cartoonesque NAPLPS graphics. 

As news of the new protocols 
filtered south from Toronto to 
the U.S., it was assumed the oli- 
gopolistic power of AT&T and 
CBS would spell success for vi- 
deotex in the home. Fortune 500 
media companies like Time, Inc. 
and Times-Mirror Co. hastened 
to endorse what the Toronto 
conference had wrought. In this 
fashion, the word videotex 
came to mean consumer video- 
tex: graphic services in the 
home. 

Gradually, however, the first 
signs of semantic confusion ap- 
peared. In its own awkward 
way, the press was hyphenating 
and adding text to make sense 
of the contradictory concepts 
inherent in the words ‘“‘video”’ 
and “‘text.’’ The technology had 
little to do with either. 


Videotex has little to 
do with video or 
television. 
Consumers turning 
to videotex as 
interactive television 
were in for swift and 
unsettling 
disillusionment. 








By attaching ‘“‘video” to home 
information services, the word 
raised expectations that the net 
result had something to do with 
television. 

Knight-Ridder Newspapers, 
Inc., Time and Times-Mirror 
(and, more recently, Covidea, 
the joint-venture between 
AT&T, Bank of America, Chemi- 
cal Bank and Time) compounded 
the error by trying to market vi- 
deotex services as an adjunct to 
the television set. 

In fact, videotex has little to 
do with video or television. It 

Continued on page 242 
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the computer could be a very 
small part of the cost of a bad 
decision. The risk of an idle 
PG-may appear relatively 
small, but there is also lost 
time and effort of staff. 

There can be far worse 
consequences if bills are not 
sent out on time, receivables 
not collected, inventory not 
reordered, discounts on 
payables not realized, or pay- 
roll not run. 

The cost of automation 
mistakes can be many times 
the cost of the system. But 
this does not differ from the 
cost of other tools. 

What should the user com- 
munity expect the computer 
industry do to help reduce 
these problems? There are 
five principal steps: 

First, vendors’ should 
tone down the promises. We 
ought to look carefully at the 
expectations raised by our 
advertising and promotion, 
including our claims regard- 





While there may 
be a place for 
fear, uncertainty 
and doubt in tell- 
ing your children 
not to talk with 
strangers, it real- 
ly doesn’t fit in 
selling comput- 
ers. 





ing how easy it is to auto- 
mate a company. 

Second, vendors should 
help to educate business 
people. Let’s make sure that 
business people recognize 
that they first need to know 
how their business really 
works manually in order to 
automate. 

They must understand 
that (a) computers are impor- 
tant because they deal direct- 
ly with the operations of the 
business; (b) no installation 
of an automated system will 
save time immediately — 
there must be time to train 
and run parallel systems; and 
(c) business people need to 
know what tasks they can 
perform profitably with 
their computers, particularly 
smaller ones. 

Third, vendors should not 
apologize for new technol- 
ogy. While everyone knows a 
better, faster, cheaper alter- 
native is just around the cor- 
ner, no one will survive in 
this industry if we constant- 
ly sell futures. For most busi- 
nesses, there is no real ad- 
vantage in waiting for the 
next great technology 
change. 

Fourth, vendors should 
avoid selling by knocking 
their competitors. While 
there may be a place for fear, 
uncertainty and doubt in tell- 
ing your children not to talk 
with strangers, it really 
doesn’t fit in selling comput- 
ers. 


Comparisons can be done 
in two ways: (a) showing the 
superiority of your solution; 
or (b) showing the inferiority 
of your competitor’s solu- 
tion. The customer gets a 
much better feeling from the 
former. 

Fifth, the computer in- 
dustry ought to fight back. 
Much of the problem is creat- 
ed by so-called industry ana- 
lysts who need to find some- 
thing to complain about. 
With the new tax laws in 


flux and capital spending by 
business down significantly, 
one would be extremely sur- 
prised to find the computer 
industry doing very well. 


I: addition, the phenome- 
nal growth rates of some 
segments of the industry dur- 
ing the last five years are not 
really sustainable. 

Why not have some of our 
industry leaders say positive 
things? We have accom- 


plished more in increasing 
price/performance ratios 
than any other industry. We 
have provided tools to signif- 
icantly increase the informa- 
tion processing capacity of 
all but the very smallest busi- 
ness. 

We have allowed white- 
collar productivity to in- 
crease, however slightly, in 
spite of significant increases 
in governmental paperwork. 
We have managed to do all 
this in the face of very severe 


foreign competition without 
much governmental help. 

It is time to take the offen- 
sive. Our conferences should 
not be on what is wrong with 
the industry, but on how to 
sell to business in a consulta- 
tive manner; not on why 
sales are down, but on how to 
explain new technology to 
the uninitiated; not on why 
computers sit idle, but on 
how to train business people 
to make better buying deci- 
sions. a 
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just happens that televisions make 
adequate monitors — barely ade- 
quate. But that’s it. 

Consumers who were turning to 
videotex as interactive television 
were in for swift and unsettling disil- 
lusionment. 

Meanwhile, a funny thing hap- 
pened in the marketplace. The first 
NAPLPS services — Knight-Ridder’s 
Viewtron and Times-Mirror’s Gate- 
way — were launched with great 
fanfare and miniscule consumer re- 
sponse. 

These services were slow, expen- 
sive and not particularly easy to use. 
They also required the costly dedi- 
cated AT&T Sceptre terminal, dis- 
counted from $900 to $600. 

Using a personal computer in the 
home was not quite right, according 
to videotex purists who insisted, 
“That’s not videotex.”’ Videotex, by 
this definition, may have been slow, 
but it couldn’t jump. 


f irca 1984 and 1985, as the ear- 

ly disappointing returns drib- 
bled in from south Florida and South- 
ern California and it became clear 
almost no one had any interest in 
NAPLPS videotex services, the defi- 
nition of videotex began to mysteri- 
ously expand. 

It came to encompass ASCII text- 
only services like Readers Digest As- 
sociation, Inc.’s The Source and Com- 
puserve, Inc.’s Compuserve, fast- 
growing services accessible from al- 
most any terminal. 

It stretched beyond the computer- 
ized living room to services aimed at 
business. In order to remain a viable 
semantic entity, the term came to 
mean just about any information sys- 
tem that did not spit in the face of an 
unwashed end user. 

By Videotex ’86 this past May in 
Dallas — when purist NAPLPS con- 
sumer services had flopped inglori- 
ously everywhere from Miami to Chi- 
cago to Los Angeles — videotex had 
grown to mean all things to all ven- 
dors. 

Once Viewtron and Gateway shut 
down early this year, hewing to the 
narrow definition (consumers, 
graphics, dumb dedicated terminals) 
meant painting yourself into a 
NAPLPS corner and effectively dis- 
puting the lessons emanating from 
the real world. 


V endors like Digital Equipment 
Corp. stopped mentioning the 
word videotex to prospects. 

Instead, they detailed the advan- 
tages of VAX VTX, their videotex 
software package, or they bundied 
VTX into All-In-1 office automation 
solutions aimed at functional areas 
within corporations. 

In the same way, Honeywell, Inc. 
had taken to calling it electronic pub- 
lishing or simply, Infonow, the brand 
name for their videotex software. 

The culmination of this industry 
name game came during an open ses- 
sion that was called ‘“‘What’s Really 
Happening in Videotex’’ at Videotex 
86. In one of the strangest exhibi- 
tions in the annals of new informa- 
tion technologies, nearly 200 indus- 
try loyalists spent the better part of 
90 minutes exploring their identity 
crisis out loud. 

From Canada, Australia, New Zea- 
land, the UK and the US., these in- 
dustry players came. Each had a dif- 
ferent definition for this monster of 


verbal imprecision that haunted 
them still. 

What was videotex? Boxed in by 
the purists, rejected by the market- 
place, it was never really anything 
beyond easy on-line access for un- 
skilled users to information, commu- 
nications and transactions. As such, 
by any other name, it will be with us 
forever. Sadly, it was mistaken as a 
revolution, rather than an extension 
of time sharing and distributed com- 
munications developments that be- 
gan decades ago. 

So we are left with the bittersweet 
legacy of a word that never worked. 
It happens all the time. Office auto- 
mation. Artificial intelligence. Desk- 
top publishing. Words that confuse 
as much as enlighten. Words that are 
mere shadows of the ideas that drive 
them. iy 





Boxed in by the purists, rejected by the 
marketplace, videotex was never anything beyond 
on-line access for unskilled users to information, 

communications and transactions.It was mistaken 
as a revolution, rather than an extension of time 
sharing and distributed communications 
developments that began decades ago. 
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tion, Business Opportunities, Bids and Proposals, 
Auctions, Publications, Seminars and Conferences). 
Copy: We'll typeset your ad at no extra charge. Please 
attach clean Typeeibien copy. Figure about 25 words 
to a column inch, not including headlines. Any special 
artwork should be enclosed with your ad also. Logos 
must be submitted on white bond paper for best repro- 
duction. 
Cost: Our rates are $161.70 per column inch. (A col- 
umn is 1 13/16’ wide.) Minimum size is two column 
inches (1 13/16” wide by 2” deep) and costs $323.40 
per insertion. Extra space is available in half-inch incre- 
ments and costs $80.85. Box numbers are $15.00 ex- 
tra, per insertion. 
Billing: If you're a first-time advertiser, (or if you have 
not established an account with us) WE MUST HAVE 
YOUR PAYMENT IN ADVANCE. A purchase order 
number is also acceptable. 
Ad size desired: 

columns wide —_____.._ inches deep. 


Issue Date(s): 


























Send this form to: 
COMPUTERWORLD 


CLASSIFIED ADVERTISING 
Box 9171 
Framingham, MA 01701-9171 
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BUY SELL SWAP 








IBM SYSTEMS, 
PERIPHERALS, UPGRADES 


SYSTEM 36 
SERIES /4 
SYSTEM 38 
SYSTEM 34 
PC, XT, AT 
4300/3080 
DISPLAYWRITERS 
DATAMASTERS $/23 


. BUY. . SELL. . LEASE. . 
612/894-2200 


ALSO: FINANCE & OPERATING 
LEASES FOR ALL SYSTEMS 
AND PERIPHERALS. 


Valley Computer 
& Financial, inc. 


12205 Nicollet Ave., Burmsvilie, MN 55337 








NE as Ee * 


Va 


VA MEMOREX 
DISK/TAPE SALE 





AVAILABLE 
NOW! 


3228 Tape drives 


3222/3224 
Controllers 


3655/3656 
Disk drives 


Call Peter Black 
(313) 254-2850 


OR SA 
Wi AS 
MMEDIAT! 
Dec 11/70-AC 
512Kb MOS 




















TWE16-AA Tape 
H9602-CC Cabinet 
DH11-AE Comm 


Call Bill Miller 
(313) 254-2850 











WHEN YOU WANT 
ANSWERS, 
CALL US 
WE BUY - SELL - LEASE 

34 + 36 - 38 - SERIES 1 - 4331-4381 

ALL PERIPHERAL EQUIPMENT 
SOFTWARE & T 
CALL: 800-238-6405 
IN TN: 901-372-2622 
INNC: 919-884-0879 


COMPUTER BROKERS INC. 
MEMPHIS, TN 38134 
“SINCE 1974” 




















* Buy * Sell * Lease «Rent 


IBM. Displaywriters 


525 — OFFICE SYSTEMS 

5219 — 5253 — 5258 
6670 PRINTERS 
SYSTEM/34/36 


iihoiietrteethntliiieemeneteiaioiepenmensstorsmemtnnty 
| Upto 50% SAVINGS on 
iy - (0000) >) A. 1 1010), 18) 8 810), 1 18) 


| WPS: OIS: VS Pepienk 
All equipment is covered by 
| the Wang Service Contract 
ENV) ialelerstom Flare! 
Used Equipment Dealer | 
| 


CDB FINANCIAL, INC. 
<Eyi080))m18108-16)-\8) 

DALLAS, TEXAS 75228 
214-324-3491 


Member: COLA~-NOMDA 











4 


Available 
Now 


Sale or Lease 


Call Pete 
(313) 254-2850 








4341 
‘PROCESSORS 


MODELS 
1, 2, 12 
SALE OR 
LEASE 
Call Peter Black 
(313) 254-2850 








|, 48945 Van Dyke, Utica, Mi 480877 





ZZ W313) 254-2050") 


REGIONAL OFFICES 


Tampa, FL (813) 228-7000 
LOCAL OFFICES 

Absecon, NJ (609) 645-7282 
Atlanta, GA (404) 256-7942 
Boston, MA (617) 367-5755 
Chicago, IL (312) 620-4400 
Dallas, TX (214) 869-3111 


CMI 





Laguna Hills, CA (714) 951-3200 


Who do you call on first for your data 
processing and telecommunications needs? 


CMI SPECIALISTS 


3081, 3083 
3084 


FOR SALE 
OR LEASE 


VAX 8200, 8300, 8500 
8700, 8800 


PURCHASE LEASEBACK 


Encino, CA (818) 789-0113 
Flemington, NJ (201) 782-3878 
Houston, TX (713) 780-7459 
Hudson, OH (216) 656-1770 
Lebanon, TN (615) 449-6633 
Miami, FL (305) 442-2968 
Oceanport, NJ (201) 542-6776 
Sacramento, CA (916) 443-7511 


CMI Corporation 
CMI Financial Services Group : 
Headquarters 

2600 Telegraph Rd./P.0. Box 2026, Bloomfield Hills, Mi 48303-2026 
(313) 456-0000/TWX 810-232-1667 CMI CORP. BDHS 


Member AAEL, ASCD, and CDLA 


——— 


DEC 


INTERNATIONAL OFFICES 
Frankfurt, West Germany 
Telex: 4170499 
London, England Telex: 848980 
Montreal, Quebec (514) 871-1121 
Nyon, Switzerland Telex: 27209 
Paris, France Telex: 214093 
Toronto, Ontario (416) 928-3400 
Vancouver, British Columbia 
(604) 685-6196 








IBM... 


TAPES 
BIN ,6) 
TERMINALS 
PRINTERS 


fe 


WM) Mth aw mi 


.34, 36, 38,4300 . 7 SEL 


Ve 2233 


‘A 92680 (714) 838-37 





ne 


iF YOU'RE SELLING, WE'RE BUYING. 
1BM SYSTEMS Buy - Sel- Lease PERIPHERALS 
(800) 331-8283 
TOLL FREE 
(213) 306-9343 
CALIFORNIA 
“es Ocean Computers, I 


n 
8055 W. Manchester Ave.. Ste 525 
Playa Del Rey, CA 90293 














MICRO 
PRODUCTS 
& SERVICES 

















Inflation Fighters 
Quality & Savings 


oe yeh used, Money Back Np oeeee 

Full Reels. All External Labels Remov 
Guaranteed for use at 1600 BP! rest 
6250 BPI. 


2400’ Reel 
1200’ Reel $4.50 ea. 
600’ Reel $3.75 ea. 

All Tapes with Hanging Seals 
We pay freight on orders over 200 tapes. 
All orders shipped within 48 hours. 
Call or Write 


Computer Tape Mart 


44A Seabro Avenue 
N. Amityville, New York 11701 
[516] 842-8512 


$4.95 ea. 


Buy ¢ Sell ¢ Trade 


4301 OAK CIRCLE ¢ UNIT 11 © BOCA RATON, FL 33431 





RS232 e Parallel e 422 
Coaxial e Dual Wang e 449 
Twinaxial e Ethernet 
Mod Plug e V.35 e Berg 
Ribbon e Din e RCA 
Connector Parts 
Bulk Cable « Tools 


Communication 
Cable Company 


P.O. Box 600, Wayne, PA 19087 
215-644-1900 














Sell IBM 


~ 1 


UPGRADES 
Lowest Prices 





= x3 & 
SZ 

785 Branch Dr We Pay Highest 
pihaetta, GA 30201 Prices des Usts 














Sale Lease 
Available Now 


3081K 48x24 
3083BX 24x16 
Call Ext. 401 


(800) 821-0229 
(81 8) 986-241 1 


El Camino Resources 


- SCREENIO 2. 


Realia COBOL screens are a 
snap with SCREENIO 2.0! 


Realia (3200) 1 ($995) and 
SCREEN NIO ($400) from us and 
get $100 off or a free Kedit. 


Or, ask us for a FREE demo disk. 
NORCOM 
Post Office Box 897 
Juneau, AK 99802-0897 
(907) 780-6464 
Telex: 5106014951 NORCOM 


Qualitied companies can try 
SCREENIO for free! Call us. 
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=. . sucrions | PUBLICATIONS 











50 to 120K 


ANALYSIS: A 
Maija |. Svanks, M.Sc., Ph.D. AsaDP 
Or. Svanks hii y i 
is the most vital, costly and yet compo- 
nef >rmath ing System.” 


man- generalized | sofware for (t J"tne. dincioe 

al re 1 
STATE ELECTRICITY agement of delinquent accounts NO RESERVE! jcation and analysis of data detects, ard (2) 
COMMISSION OF VICTORIA contact: the quantification, evaluation, and monitoring of 


data ba: i introd i] i 
SPECIFICATION NO. 86/891 A Seala aticecanniaeien een, 
ion to 


CUSTOMER INFORMATION Liquidation of Excess Equipment Sa peotidea diane Thetarnonmne 
SYSTEM ta dilemn ex 


senior 

COM R Floor from executives and rogram managers; quality man- 
agers; quality reviewers. 

B U T E ) 566-3304 Center, Inc. For more information contact The EDPAF Publi- 


Advanced Te i 
PACKAGE 2 (A Subsidiary of ITT Corporation) cations Coordinator at 312/682-1200. 
REGISTRATION OF Computer Terminals; Special 
INTEREST nae 
Strations of Interest are invited 5 _ 
Oe a. ee Computerworld Computer Work Stations 
application package comprising 
customer billing. accouat CLASSIFIEDS: SATURDAY, DEC. 6, 1986 
collection, cash management, 10:00 AM 
connection of supply detail, 
distribution load management, Our business is to help SHELTON, CONNECTICUT EDUCATION 
meter management and on-line 
inquiry facilities. you improve yours- Apollo, Wang, Masscomp 
The prime purpose of the via programmers, Workstations; Intel NDS 431A 
Registration of Interest is to Systems (New in Box); IBM 8140; 
9 analysts, engineers med 
determine the availability of suitable Sts, ’ Omni Graphic 1000 GDC/SBX 
software packages. The package terminals, printers, Module; Ni Disc Drives, 
must be based on existing systems software packages, Encoders; A Great Quantity of 
currently operating in large ter ti High-Tech Gear; AM Digital 
organisations or similar business computer time, , DEVELOPERS 
environments, that could be computer services, 
adapted to meet the State Electricity office space, We Can Make Money For You! 
Commission SN00dS. ectutner | | advertising for foc oa :800-328-5633 
if (abroad system outlin seminars & conferences, : 
oe a - of. business opportunities, Sale Site Phone: 203-926-5946 
Customer Services, State Electricity etc... AWD... ask for Michael C. McCoy 
Commission of Victoria, 15 William ---@xposure to an 
St., Melbourne Australia 3000 
. . audience of over half 
Telephone (613) 615 2571 or Tele: . 
— ite a million readers AUCTION 


trations of interest to be va 
saan to the Passer address no nothoneride SERVICES 


ion 1986. oe Q@VOITY A... ; Box 9171 
later than Friday ee Framingham, MA 01701-9171 
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The Bulletin Board 


Buy e Selle Lease Buy e Selle Lease Buy e Selle Lease Buy e Selle Lease 


ORDER FORM 


HEWLETT 
PACKARD WANG 


REED SIE — | 2a SES | 
BUY SELL LEASE | TERMINAL SPECIAL UPS a 5... 
BURROUGHS HP 2392A International SYSTEMS IN INVENTORY 

and Power Machines VS-45 @ OIS @ VS-100 
B-20 to B-7900 ZENTEC 8392 375KVA a —s 
SPECIAL 207 DISK Quantity Pricing Available with 5 MG 
(10 Units All in stock - immediate delivery ‘ Be SH (602) 277-8230 
B900 DISK PACK (206 Style) anes to Immediate availability 
Subsystem a warranted to Call Corporate HOLSON ASSOCIATES, INC. 
DEPOT BUY * SELL * RENT * LEASE Operations Manager Weng Used Equipment Dealers 
reson etane From the HP 3000 Experts! (317) 299-1654 itr Wang 
er Provisions | 800/643-4954 213/829-2277 Under preventative Ar etn CAST 


oS RS Se 
SALE/LEASE HP 3000 e 1000 NEW & USED 


B6930 SYSTEMS (2) 9000 and now 250 


BURROUGHS 

















One Charles Street 
waite (213) 452-9117 bare 
Availability: Telex 756927 oer #13-5076 
One Nov.; One Dec. aT 
7933H Disk Drives The Bulletin Board AMDAHL 4705E 


on makes selling Processors Send this form to: 
Hewlett Packard Maintenance our Lease @ Buy COMPUTERWORLD BULLETIN BOARD 
Available January 1987 y Available 12-1-86 375 Cochituate Road, Box 9171, Framingham, MA 01761-9171 
Ralph Fasano (212) 741-8156 equipment easy! Call — guia 617-879-0700 800-343-6474 
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The Bulletin Board 


Buy e Selle Lease Buy-e Selle Lease Buy e Selle Lease Buy e Sell. Lease 


DATA 
HONEYWELL GENERAL IBM IBM IBM DEC 


1ALISTS UY /SELL/LEASE 

Sates | = SERIES/1 | "ise: 4381P14 | ea SPECIALS 
invioneywel Mincomputer | DATAGENERAL EQUIPMENT | BUY-SELL-LEASE | ,,"ugcavpsite squonent Available For Sale | 1/44 cpu set x01 
« Compe And Support 16)467-2500C hat New, Used, CDC, Features Steve Owens January 87 

fr YORK) (CALIFORNIA) x a a Call Pat Martin 


‘erxes Computer Sales Sitienee 
MANAGEMENT ALSO AVAILABLE 800/328-3884 — 612/936-9280 (e12) 804-0514 (203) 431-0276 
ae Spon Fan Suey” ovan gues IBM 5280's | 8/38, $/36 $/34 
— pr Me 70 T5iMo 3278, 3274 Buy, Rent Or Lease 1 VAX 


x - - VAX 
ernest IBM All Other IBM Units Available All Models BUY - SELL - LEASE , — 


Call 800/ Including Hard Disks Systems, Peripherals & Upgrades VAX 4MB 
Since 1974 | InCA 41-3677 


Secondware, Inc. Source Data Products 
100 Bearfoot Rd. Marketex Computer Corp. (919) 469-5493 800/328-2669 415/326-7333 {e00y-331-6140 {Soa} gare1a0 
Sy 


Northboro, Massachusetts 01532 
YourAd Available for SYSTEM 38 SAVE over $40,000 DEC NEW & USED 


. BUY - SELL - EXCHANGE 
Could Be Here Sele or Lease Pane oo a System/38-400 sytare Posse @ Morr 


tely Available i tions @ Peripherals @ Modules 

For 3375 wit Wine Perper - We Wl Sup LAKEWOOD COMPUTER CORP. 

Save Up To $70, _ ; a6, 

$160.00 |AtT’s B1’s D1’s Call Al (714) 770-2122 (18) 343-2908 Computer Merchants Inc. 03 meso ase 
ee 























Fe as gee a BUY @ SELL @ SAVE $ a 
. Call Barbara Padmos IBM DISPLAYWRITERS Mod 5, pvc - DECMATE Il $1,695. 


'S, 36°S, 38” meaphr LQP02 $1,395. 
PRIME (313) 254-2850 pth i gig —— Digital 


e ‘ Source Data Products 

Vargo Co unggermcesuarone. | _ smeamcntem Computer Resale 
cdla dda 713-437-7379 Call Bob Losey ) 

SS Pees 


LARGE SELECTION OF USED DISKCO MARKETING CORP. E 
PRIME COMPUTER SYSTEMS 4361, 4381 BUY & SELL SALE/LEASE BUY e SELL e TRAD 


All Models Available Displaywriters S/ 36 


ist SOLUTIONS, eis . 34’ " ’ ’ 
Call Russ Schneider $, 36’s, 38’s, 4300’s om 











2001 EAST CAMPBE! 36 434 900-325-4443 
PHOENIX, ARIZONA 8 a8016. in GA ann a8? _ Call 1-800-3: Wath Or Watnout 


Peripherals 
Call Louis Felder (914) 238-9631 
yes Marketex Computer Corp. Lubbock, TX 79424 Computer Matchen Inc. 


é tential end inoet en 34-36-38 FOR SALE FOR SALE/LEASE 
sears and contolars fr sone tegme, IBM 5382 3880-003’s 
Uvesexo.eascenenr |  Caraees Qual Sevan -MODEL 600 3380-AA4’s 


Special Prices 
800-222. ‘ : DY.1) 8, 192K/64.5MB 
NATIONAL apn = New and Used Equipment ( a & BO4’s A $4,000. 
Tinesheng Services, inc., 4080 Co. 


.. Jacksonville, FL 32207 In VA (703) 642-1950 (408) 458-1913 (512) Soe (617) 933-6790 (205) 586-4230 


SOFTWARE 
FOR SALE |TIME & SERVICES 


Cages COMPUTER TIME RENTAL : a, 


{244 3001 £301 Va Pre ATAT 36's BL PC's IBM 4331 DATA PROCESSING SERVICES 
CONVERTING ste DOS/VSE - ICCF IBM 3081 DEC-10 VAX 8600 
$34 or S36 Leann eaeocnmntety All Shifts Available © bach Peng COMPUTING SERVICES 
each participant's convenience through 3370 Disk, 3420 Tape e bcs tty 
computer terminals 800/1600 Density © Public Network Access po pin 8 
CAUCUS surpasses the static, isolated messages 1403-N1, Pn DOS/VSE 
of bulletin eee by providing structured 2540 Reader/Punch a — cicSs 


CMS 


0D11-DK IS630-CA AL11 
OMF32-LP MS750-CA RLO2-AK 
(516)752-8666  (800)645-9109 


For Sale 


DEC - TALK 








SSSSSSSse88 382 









































* Supports Multiple Private Conferences Reasonable Ra tes the ICOTECH 
* Controlled Access to Conferences Contact: Al Palmo ** IBM HARDWARE 
+ Easy to Use, nota end Shaletain sng ** FULL TECHNICAL SUPPORT 
BAKKEN and ASSOCIATES a eg ON.d. "2 FOURTH GENERATION LANGUAGES 
Cedar Creek “4 wee seat 212) 997-1439 . 291.685-3400 © Contact: Bogaenk ** NATI 
wi pe + Exapuiala Gammel taneuees = phar ¥: E “* GUARANTEED RESPONSE AND 
(414) 289-7289 e 


, FULL DISASTER RECOVERY BACKUP 
Fi ‘mation please ollect 
peamaee ee ee VA 4 I | M ta Rent Terminals ** ON-SITE CUSTOMER AREA 








Troy, Now vor” 12180" (518) 273-0983 Ti Br ons 
** VOLUME AND TERM DISCOUNTS 
MOST MAJOR LANGUAGES AVAILABLE or lime 


ELECTRONIC MAIL CAPABILITIES . ie For more information please contact 
Y FT\ N ADVERTISING MANAGEMENT n lassified 
SE LL OU & SO ARE pment boobed ag in the Class |BaRNS SERVICES, INC 
PROGRAMMING SERVICES AVAILABLE Pages of = 
CHOOSE THE BEST PLAN FOR YOU 


in the Classified Pages ’A @ S€ CPU SEC & $2 CONNECT HR. or Computerworld. oul ‘Gould Center 


 @ $000 00/MONTH 8 10 MB DISK Midwestern Sales (312) 961-5280 
Of Computerworld NO CPU CHARGES ON PLAN B &C Call 800-343-6474 {Eastern Sales (212) 432-1151 (215) 398-3600 J 
AVAILABLE 


For more information call: : NATIONWIDE (or 617-879-0700) 
800-343-6474 or 61 ia a ecco for more information 























Ask for Cheryl at (714) 998-6041 


























NOVEMBER 3, 1986 





POSITION 
NOUNCEMENTS 














If you're not a pigeon, 
why do you live in a pigeon hole? 


You know how easy it is to get ‘pigeon-holed’ in the career game. But what if you want 
to explore new options, try new things? 


TRW’s Information Services Division, a major marketer of leading edge business and 
consumer credit information software products and services, invites you to move out 
of that pigeon hole and into a company that sees you as an individual—a company that 
wants you to reach for new interests and expand your technological territory. We have 
a number of programmer/analyst positions that require knowledge of Assembler (IBM 
370 instruction sets). 


Application Systems Specialist 

We need a strong analytical professional with expert people skills to monitor and evalu- 
ate development efforts of major projects. You'll oversee changes to existing Consumer 
Credit systems written in Assembler and CICS Command/Macro languages, as well as 
new subsystems written in structured COBOL. You will function as a project leader 
performing task planning and programming, so previous experience in these areas is 
essential. To qualify, you should possess at least 7 years DP experience, which includes 
Assembler, COBOL, VSAM file design and coding, and CICS Command Level language. 


Comprehensive knowledge of full life cycle processes, Yourdon, and SDM/70 methodo- 
logies preferred. 


Sr. Programmer Analyst 


In this highly interactive assignment, you'll perform a wide range of analysis and design 
work within the Consumer Credit Data Preparation function. Exercising strong technical 
and interpersonal ability, you will participate in detailed mai ance and enh 

efforts for applications software. This involves analyzing system decomposition, de- 
signing and supplementing applications, writing program specifications and coding, 
testing and documenting. 5-7 years experience with Assembler essential and COBOL 
helpful. At least 2 years work with CICS and VSAM, along with a thorough under- 
standing of OS JCL, CLISTS, PROCS, TSO/SPF, Linkage Editor and abend resolution 
required. For other positions your background can include experience with SAS, IBM 
Assembler, structured SDM and OS/MVS. Familiarity with PL1 and Yourdon methodolo- 
gies a definite plus. 


Programmer Analyst 


Three or more years programming experience which includes IBM Assembler language 
work within a large mainframe shop will enable you to play an important role in a num- 
ber of software projects. Since you may be required to support operations and respond 
to requests for maintenance, enhancements and new development, you'll need a 
strong sense of teamwork and expert verbal communication skills. Knowledge of JCL, 
PROCS, CLISTS, TSO/SPF, Source/Load/Macro Libraries, and abend resolution re- 
quired. Familiarity with SAS, COBOL, VSAM, OS/MVS, PANVALET, ACF2, SDM/70, 
CICS, Online Systems and Software Development Methodology preferred. 


All opportunities are in our Orange, California facility. 





wt 


Our salaries and benefits are-superior— because we want to attract the best. If you're 
tired of a pigeon hole —fly a resume our way. Please indicate position of interest. 

TRW 

Information Services Division 

22 mei 

Dept. CW113 | Ff 


505 City Parkway W. 


=e artyy 
Orange, CA 92668 


An equal opportunity employer. 




















ATTENTION: 
Technical Support Specialists 
nicantteatis Se sac. eat Sate Ma 


operat 
rrty ae operating tee 15M 8000's uncer LB ry tard 
rently are Se cabpeatn under OS; NSIXA and 





ment relating to automated scheduling, disaster recovery, and 
quality/productivity reporting... 


Requirements include thorough reer of OS/JCL, 
— near onap gg botox es aaa ee ee 


with good presentation sis ae a ps, Pamiiarty with SAS 
EAS RIE UCC 7 and 11 is preferred. 


Middle South Services offers an i 
and benefits package with relocation assis’ available. For 
more information, contact Jennifer tay at 1 800-231-4481 or 
send your resume to: 





MIDDLE SOUTH SERVICES, INC. 
.O. Box 61000 
New Orleans, LA 70161 


MIDDLE SOUTH 
VL tay SERVICES INC. 


An Equal Opportunity Employer 


ee 

















MANAGER 
APPLICATION 
SERVICES 


For Established Energy Organization 


A major corporation involved in the oil/gas 
industry in the Gulf South has an immediate 
opportunity for a Manager — — 
Services. 


The individual selected must have manage- 
ment experience and demonstrated technical 
expertise in all phases of systems development. 
This includes a high degree of technical 
knowledge in relational data base architecture 
and competence in project methodologies. 


This position requires a college degree. A 
Master’s degree is preferred. Experience in Oil 
and Gas/Natural Resources Systems is re- 
quired with a minimum of 3 years in Applica- 
tions Management using relational data bases 
in an MIS environment. Above average oral and 
written communications skills will be needed. 


For immediate consideration, please send your 
confidential resume and salary history to: 


Confidential Reply Service 
c/o Nationwide Advertising Service Inc. 
5805 Richmond Avenue, Dept. 10-MB-111 
Houston, Texas 77057 


Our client is an equal opportunity employer 


























New, free Survey shows 
how salaries dramatically change 
according to your geographic location 


egeaeaenees: 

Peete 

HEeee GEeReaRaeS 4 
ee 


Se | = oo 
as you move up through the r: pro co eespeses* 
—our new Survey will give you the most timely, 0 
accurate and thorough information available to 

computer professionals. Simply call the Source Edp 

office nearest you, and we will mail a copy to you 

in complete confidence. 


: 713/751-0100 
To receive your free copy call Jacisonwile ......... : <--+-.-- 616/459-6539 Charlotte 704/582-6577 ' 512/342-9898 
the Source Edp office nearest one a ae .. 319/352-6520 Ralei “ Utah 


‘, 513/461-4660 
419/242-2601 
405/722-7410 
918/599-7700 





509/223-6160 
714/738-1313 ae 
714/833-1730 


213/688-0041 
213/540-7500 
213/203-8111 
619/573-0100 
- - 818/905-1500 





416/848-3344 
416/591-1110 
416/495-1551 





~., 3OM821-7044 
_., BYT#482-7613 
617/273-5160 
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Data Processing 


Sales 
Support 








ns naam 


your current 


conan contributing 
to the revenue 


of your corporation? 


At UCCEL, one of the nation’s leading independent software 
vendors, data processing is our only business. Join our Systems 
Software Division as a Sales Support Representative and you 
can directly impact the revenues of our corporation. 


You can join us in either our Chicago, Dallas, New York, or Los 
Angeles office and make a valuable impact in support of either 
our MVS Systems Software packages (UCC 1,3,7,11,4, and 8) or 
SYNOVA (software integration) product line. 


You will be responsible for: 


© Making pre-sales, technical and product presentations. 

® Client and sales training. 

© Advise clients with system installation and implementation. 
® Minimum 50% regional travel. 


To qualify, you must have: 


© College degree in a related area. 

© Strong communication and presentation skills. 

® Solid background in systems and operations, preferably in 
a management capacity. 


The positions supporting our SYNOVA product require 3 or 
more years systems programming experience in a large DP 
center, MVS experience in an IBM Mainframe environment and 
working knowledge of VTAM networks and gens, ISPF, TSO 
fundamentals and COBOL macro coding. 


The positions supporting our MVS Systems Software products 
require 4+ years experience in an IBM Mainframe environment 
in systems technical support or production control. Experi- 
ence with OS, MVS, XA as well as exposure to COBOL and 
ALC, a plus. 


Influence the future with UCCEL and earn one of the finest 
compensation packages in any industry. With our UCCELECT 
benefits plan, you have the option to choose the coverages that 
best suit your needs. More progressive thinking from UCCEL. 


For immediate consideration, please submit your résumé, along 
with salary history and location preference (relocation 
assistance will be provided) to: 


UCCEL Corporation 
UCCEL Tower 

6303 Forest Park 
PO. Box 660054 


ot UCC=L 
Where You Excel. 


rt 
aabe) 
atthy 





lover 





MAKE a * FUTURE 


UNIQUELY 
FUJITSU 


Fu Microelectronics, Inc., a recognized leader in 
semiconductor technology, has exciting opportunities for 
professionals in our MIS Division, to be involved in our con- 
version to an AMDAHL 5840 and the replacement of all our 
business systems. If you’re a motivated individual and want to 
work as a team player in the forefront of hardware and 
software technology, here’s what we are looking for. 


SR. SYSTEMS ANALYST/ 
APPLICATIONS PROGRAMMER 
As amember of the Systems and Programming Group in our 
Management Information Systems Department, you will be 
involved in all facets of systems development and mainte- 
nance, including analysis, design, and actual implementation. 
You must be an individual who takes the initiative and commu- 
nicates well with both users and MIS personnel. You should 
possess a strong analytical ability, technical background and 
have a deep appreciation for business and management re- 
quirements. This will help us attain our goal of totally integrated 
systems which provides all levels of management with the 

information needed for our company’s growth. 
Qualified applicants will have a Bachelor’s degree, or equiva- 
lent, preferably in Business or Information Systems. You must 
have 5 + years of programming/analysis experience with IBM 
Series 43XX or larger, or a plug compatible machine. Your 
background should include 2 years of application support for 
IDMS or IDMS/R database system. Experience with Cullinet 
business applications and tools, such as ADS/O, ASF, and 
ADS/B preferred. 
Send resume to Fujitsu Microelectronics, t. CAE, 
3320 Scott Bivd., Santa —_ CA 95084. ior. a equal 
opportunity employer m/f 

- Achievements hae Louder than Words - 


a FUJITSU 


CROELECTRONICS. INC. 
aeameras- = 


























SOFTWARE ENGINEER: Design & de- 
velopment of software systems encom- 
} vector, raster & pattern recog- 

related interfaces 


mentation and testing in to /O & processor are. pm 4 
tootesing environment. Require computer-aided mapping, CAD/C: 
in Science or CAE & Su systems. Progr: in 

Math and 3 experience inducing Pascal, Fortran, 
— oe Sa Micro-code. Experience with 

, OS/MVS, SOaNEE, | VMIOMS on ebaaeck cbc Cyber comput 

ers 

per annum. Job location - Detroit. : Site: 
resumes to 7310 Woodward 
Room 415, Detroit, Mi mie Refer- 
ence #64986. Employer Paid 9560, Sacramento, 
not later than 11/24/86. 














Boston Edison’s accomplishments of today are built on 
a century of growth through our ability to adapt and 
innovate. We realize how much of our strength lies 
with our people. The talents and imaginations of our 
technical professionals have made us successful, and 
will continue to do so. Join us in a dynamic and career- 
rewarding environment. 


SYSTEM PROGRAMMERS 


These positions will involve installing, supporting and 
maintaining the OSIMVSIXA operating system in a large- 
scale IBM environment. Pye: / interaction with end-users, 
applications personnel and vendors is required. 

Viable candidates will have had a minimum of three 
years of software experience, at-least one of which as a 
systems programmer, in an OSIMVS environment, includ- 
ing demonstrated use of Assembler language. Experience 
with SMPE, VTAM, VSAM and IDMS would be beneficial. 
Please forward your resume and salary expecta- 
tions to Peter A. 

tant, Boston Edison, P-264, 800 Boyiston Street, 
Boston, MA 02199. An equal opportunity 
employer, M/F/HDCP. 
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EDP OPPORTUNITIES 
COAST TO COAST 


BUFFALO 


SYSTEMS PROGRAMMER 
Major F500 mfr seeks Systems 
Programmer to install & support 
compilers, security sys & purchased 
software. Prefer MVS bkgrd. Loca- 
ted in delightful rural setting, offers 
oppty to grow into full MVS Systems 
Programmer. To $35,000 


ROBERT HALF 
of Buffalo 
420 Main Street 
1112 Liberty Building 
Buffalo, NY 14202 
(716) 842-0801 


MINNEAPOLIS 
ST. PAUL 


SYSTEMS ANALYST IMS/CICS 
Prestige Twin Cities area industry 
leader is urgently in need of a sys- 
tems analyst to design & develop 
new business applications in MVS/ 
XA 3090 environment. Req’s 3-5+ 
yrs total data processing experi- 
ence and strong on-line or data 
base skills. To Low $30,s 


Mark David 
ROBERT HALF 
of Minnesota 
3636 IDS Center 
Minneapolis, MN 55402 
(612) 339-9001 


NASHVILLE 


DATA BASE 
Various positions exist for data base 
professionals with project develop 
ment skills or installing and tuning 
experience. Environments include 
ADR Datac um, IDMS/ADSO, DB 2 
and IMS DB/DC. To $42,000 

SYSTEMS PROGRAMMER 

Responsible for supporting CICS 
in aMVS/JES 2 environment. Experi 
ence with NCP or VTAM are pluses. 
Opportunity to upgrade with shop to 
latest CICS release, 1.7. Mid$30’s 

SYSTEM 38 
Must have 2-4 years System 38 and 
RPG II! with strong analytical skills. 
Looking for someone with mgmt 
potential. Opportunity to advance 
to mgmt in 2 years. $30,000 


ROBERT HALF 
of Nashville 
1101 Kermit Dr., Ste. 407 
Nashville, TN 37217 
(615) 361-4900 


HARTFORD 


DATA BASE (IMS) 
Want to be sure your IMS skills 
continue to grow? Key skills sought 
include IMS DB/DC, Data Modeling, 
Data Dict, DB2/SQL. First rate 
training & many new positions avait 
able. Full reloc. Salary $32-46,000 


MVS SOFTWARE SPEC 
IBM/MVS opn sys internals bkgrd 
req'd for this area data center open- 
ing! Will become sr tech support 
indiv for this biue chip corp. 

Salary $38-45,000 
SYSTEMS/ANALYST 
Hartford area oppty’s for P/A’s & 
S/A w/CICS & IMS or IDMS exp. 
2+ yrs exp req'd for an oppty to 
work in state-of-the-art IBM environ 
& implement data base sys. Our 
client will provide data base training 
for qualified candidates w/2 yrs 
of COBOL. Excellent oppty forindivs 
seeking growth & advancement. 
Paid reloc. Salary to $37,000 


P/A MFG SYSTEMS 

Join a team respon for devel corp 
mfg support sys. This req a strong 
bkgrd in mfg apps. Position offers 
hi visibility, excellent growth poten- 
tial. Co will provide training. CICS 
or D1-1 expreq’d. Salary to$36,000 

DP MANAGER 
S/38 exp plus strong staff mgmt 
skills is sought by this major dist 
firm. Step into new data center in 
VA location. Salary to $50,000 

SYSTEMS (IDMS) 

New Eng clients seeking sys/ 
analysts-prog to join devel staff in 
1DMS/COBOL fin’! apps. Full reloc, 
excellent benefits, suburban & rural 
locations. Salaries to $43,000 

ROBERT HALF 

of Hartford 
111 Peari Street 
Hartford, CT 06103 
(203) 278-7170 


SOUTHERN 
CALIFORNIA 
MANAGER OF MIS 
Orange Cty food co seeks experi- 


enced mfg mgr for S38 shop. Mini- 
mun 3 years exp. $45-50,000 


ROBERT HALF 
of L.A. 
3600 Wilshire, #2000 


Los Angeles, CA 90010 
(213) 386-6805 


BOSTON 


SYSTEMS AUDITOR 
Prominent div of F100 corp seeks 
tech astute pro for hi-vis role on 
EDP audit staff. Large IBM/COBOL 
bkgrd w/apps & design reviews de- 
sired as is CIA, CISA or CPA. Ex- 
ceptional mobility w/career catalyst 
oppty! Salary to $42,000 
PROJECT LEADER - BANKING 
This growing fin'l investment 
svcs firm seeks well-versed tech 
contributor for lead role in banking 
sys devel. If you have exp in IBM 
OS/MVS, COBOL, CICS & proj 
leadership, this oppty is for you. 
Hi-vis position in on-line CIF devel. 

Salary to $40,000 

SENIOR P/A- HP3000 

Highly recog hi-tech mfgfirm seeks 
proven P/A for new devel effort. 
Environ is HP3000 COBOL IMAGE 
FORTRAN ASK-MANMAN COG- 
NOS. If you thrive on fast pace & 
hi-vis consider this role. 

Salary to $35,000 


ROBERT HALF 
of Boston 
100 Summer Street 
Boston, MA 02110 
(617) 423-1200 


WISCONSIN 


SR SYSTEMS ANALYST 
if it's time to move up, then con- 
sider this firm that requires 5+ years 
in manufacturing systems, 2+ years 
COBOL & knowledge of CICS and/ 
or Tandem. IBM experience heipful. 
$32-38,000 


DATA BASE ANALYST 


Here’s a real opportunity with a 
billion dollar food distrib if you 


ST. LOUIS 


CICS SYS PROGRAMMER 
Premier MVS/XA shop needs a CICS 
Systems Programmer that will take 
care of “gening” CICS and then 
maintaining and tuning the system. 
This is avery progressive organiza- 
tion with a fabulous growth record 
and possibly the brightest future of 
all the companies in its service- 
based industry. Salary to $40,000 

IDMS DBA 

Major mfr is looking for an IDMS 
Data Base professional. Minimum 
requirements are: 2 yrs exp with 
IDMS applications programming or 
data base analysis, good communi- 
cation skills - written and oral. Will 
maintain and tune IDMS/R. 

Salary to $33,000 


PROGRAMMING SUPERVISOR 
Small43xx shop needs a solid Prog 
Analyst to become #2 person in 
Data Processing. Must have 4 yrs 
exp as a Prog. Will perform duties 
of a Sr Prog Analyst, but will also 
be looked upon as DP Mgr in the 
Mgrs absence. Get involved in hard- 
ware-software selection, set Dept 
standards, staffing, performance 
evaluations, etc. Salary to$37,000 


ROBERT HALF 
of St. Louis 
7733 Forsyth 
St. Louis, MO 63105 
(314) 727-1535 


WESTERN 
MICHIGAN 


SYSTEMS ANALYST 
For applications design in related 
D/B activity. Fast growth to project 





have 3+ years with data base 
technology, 2+ years DOS/VSE, 
IDMS, DL/1 and have IBM experi- 
ence. $28-32,000 


Frank LaPoint or Dick Bird 
ROBERT HALF 
of Wisconsin 
777 E. Wisconsin Ave. 
Milwaukee, WI 53202 
(414) 271-HALF (271-4253) 


NEW MEXICO 


ADABAS 
Expanding co, latest state-of-the- 
art IBM MVS shop seeks Senior 
Analyst. Requires ADABAS and 
NATURAL. Growth potential. 
Start $30,000 


TANDEM 
SYSTEMS PROGRAMMER 

Major IBM main-frame and Tandem 
shop seeks Tandem Systems/Com- 
icati Prog You will 
support large on-line transactions 
processing network. Requires any 

Tandem internals exp. 
Start $32,000 


Dick Starnes 
ROBERT HALF 
of New Mexico 
P.O. Box 3320 
Albuquerque, NM 87190 
(505) 884-4557 





ger for person skilled in CICS 
and IMS or DL1. $36,000+ 
TECH SUPPORT 

Expanding shop offers fast growth 
and cross training for person skilled 
in ADABAS and/or MVS systems 
support. NATURAL a +. 

$37,000 pius bonus 


ROBERT HALF 
of Western Michigan 
751-B Kenmoor SE 
Grand Rapids, Mi 49506 
(616) 956-9525 


OMAHA 


DATA ADM ANALYST 
Must have 4-5 yrs Data Admini- 
stration or Design of Data Base 
Systems. Will be responsible for 
data pi: ing, data deling and 
logical data design. 
Salary to $50,000 
PROJECT LEADER 
Strong management skills. Will 
direct office automation to modify 
text processing. Salary to$42,000 
All fees assumed 
by client companies. 
ROBERT HALF 
of Omaha 
7171 Mercy Rd., Suite 302 
Omaha, NE 68106 
(402) 397-8107 





DAYTON 


UNIX/C 

If you have 1+ yrs of systems or 
applications programming exp ina 
UNIX & C environment then we've 
got the positions for you. Excellent 
growth potential & multiple open- 
ings. Call or write today! 

Fee paid. Salary $25-35,000 


ROBERT HALF 


28 N. Wilkinson Street 
Dayton, OH 45402 
(513) 224-0600 


AUSTIN 


SYSTEMS 38 PROGRAMMER 
2-3 years experience using RPG II!I. 
Strong Sy 34/36 backg! d 
a must. General Business applica- 
tions a plus. Company moves fast 
for right applicant. Good benefits 
and growth opportunity. Position in 
Midland, a home buyers market. 

$30’s 





ROBERT HALF 
of Austin 
400 East Anderson 
Suite 334 
Austin, TX 78752 
(512) 835-0883 


OKLAHOMA 


PROGRAMMERS/DBA 
Robert Half currently needs IDMS 
Programmers and DBA’s for grow- 
ing state-of-the-art environment. 
Call Dick Ozment for details. Fee 
paid. $43,000 

ROBERT HALF 
of Oklahoma 
1601 N.W. Expressway 
Suite #777 
Oklahoma City, OK 73118 
(405) 843-0800 


CHARLOTTE 


PROGRAMMER ANALYST 
Seize the oppty to challenge your 
skills in this exceptional multi divi- 
sion corp. Must have 2+ yrs exp 
in COBOL, CICS with OS/MVS. 
Superior benefits. Salary $28,000 


Dorothea Sams 
ROBERT HALF 
of Charlotte 
1395 Charlotte Plaza 
Charlotte, NC 28244 
(704) 339-0550 


PROVIDENCE 


SENIOR BUSINESS ANALYST 
Expanding Providence insurance 
firm seeks Sr Analyst for long-term 
sys & bus devel. Req prior PMS, 
insurance & proj mgmt skills. Tre- 
mendous prof growth oppty. Superb 
benefits, relo available. $45,000 


ROBERT HALF 
of Providence 
900 Turks Head Building 
Providence, Ri 02903 
(401) 274-8700 











SENIOR 
SYSTEMS ANALYST 
La Quinta Motor Inns, Inc. is 











Prog/Anal’s 
DBA’s 
Sys Prog’s 
EDP Auditors 
Immed. openings. Sunbelt & nationwide 
DATACOM/IDEAL cics 
MVS 
VIAM/NCP 























eCICS 


e MOD 204 
e IMS DB/DC 
e PAC BASE 























LET’S GO! 
CONSULTING 


HOT NEEDS!!! 


e ENTREX, ACP, PARS, TPF 
PMS (Policy Management Systems) 
e IDMS ADS/O 
e BAL eDM iV 
e APL 
e GCOS (internals) 


e FOCUS 

e FORTRAN 
oe VAX 

e WANG VS 


e ADABAS/NATURAL 
Offices & Assignments in major cities 


COMPDATA 


The Talent Market 
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STILL MORE NEW 
OPENINGS AT UNITED 


Applications Development Expansion Continues 


At United Airlines, the pace of growth is at an all-time high. Our. compan 


product features — incorporating new technologies into every phase of our business. 


At United Airlines, our applications development group works step for step with management, as we create business 
systems critical to our growth and corporate objectives. Increased staffing needs and promotions have created oppor- 


tunities for additional talent: 


SYSTEMS ANALYST 


Consult with departments to identify business problems and recommend potential automated solutions. Performs detailed 
analysis of business process to determine information requirements. Will develop functional specifications and partici- 
pate in detail system and data base design. Plans, coordinates and monitors project activity. Requires 3 years experience 


is expanding — adding new automated 


Don’t 
trust us 
to keep your 
Classified 
information secret 


Every week, we deliver more of 
your target audience than any- 
one else. Over 600,000 


cluding MIS/DP directors, 
systems analysts, program- 
mers, and engineers -- as well as 
corporate presidents, treasur- 
ers, and general managers. 


And we deliver these readers for 
less. Compare costs and the 
people reached. You'll see that 
Computerworld is the number 
one medium for reaching 
MIS/DP professionals. 


Our readers rely on Computer- 
. In 


in applications development and system analysis (full life cycle experience). Must be knowledgeable of structured tech- world's classified section 


niques, understand the general business process and possess strong interpersonal and communication skills. 


SR. PROGRAMMER ANALYST 


fact, 41% of our subscribers 
read the recruitment section ev- 
ery week. And 95% of our sub- 
scribers read this section regu- 


Performs technical design, development and maintenance of complex computer programs. Routinely coordinates the larly 


work of programming teams and will work on multiple assignments concurrently. Interacts with users and systems 
analysts to provide development support. At least 3 years of programming and analysis with strong COBOL skill in an 
IBM/MVS environment needed. Requires knowledge of structured design and programming techniques with above 


average analytical and communication skills. CICS and IDMS experience preferred. 


PROGRAMMER ANALYST 


Will perform a variety of programming assignments involving medium to large-scale systems. Responsible for indepen- 


We make your ads work harder. 
Because we divide the classified 
section into logical categories: 
Position Announcements; Buy, 
Sell, Swap; Software For Sale; 
Time & Services; and The Bulle- 
tin Board. (Others available on 


dent problem analysis and program development from design through implementation. Will participate in the planning request.) So the people you 


and estimating of programming tasks. Two years of COBOL programming in an IBM/MVS environment and knowledge 


of structured programming techniques required. CICS and IDMS preferred. 


INFORMATION CENTER SPECIALISTS 


Position available requiring FOCUS and SAS skills in a TSO/ISPF environment. Additional positions exist for indi- 


viduals with IBM consultant-level skills and working knowledge of LOTUS, DATAEASE or WORD. 


COVERAGE PROGRAMMERS 


United Airlines is currently in the process of introducing a new micro/mainframe network to our travel agent clients 
throughout the United States. The new Enterprise™* System is built around a sophisticated, relational data base and 
4GL technologies using IBM hardware. We are currently seeking software professionals who enjoy problem solving and 
technical support responsibilities to work with system users on applications, operating systems software and hardware. 
These positions require a technical understanding of IBM operating systems software, hardware problem definition/ 


resolution and COBOL programming experience (4GL skills highly desirable). 


If you have never talked careers with United, shouldn't you do so now? In addition to outstanding compensation, 
pass/reduced fare air travel privileges and generous benefits, we offer career growth paths in both technical and manage- 
ment directions. Find out more. Send your resume this week to: Professional Employment, EXOPX/DF11CW, United 


Airlines, P.O. Box 66100, Chicago, IL 60666. Equal Opportunity Employer. 


@ UNITED AIRLINES 


*Registered trademark of United Airlines 


The World Is Looking Up To Us. 


want to reach will spend less 
time looking for your ad, and 
more time reading it. 


We'll even typeset your ad at no 
extra charge. All you need to do 
is attach clean typewritten my 
to your order. (Figure about 4 
words per column inch, not in- 
cluding headlines). Or give us 
your order over the phone. We'll 
do the rest. 


And since we're published 
weekly, we can offer you a fast 
turn-around from when you 
place your order to when your 
ad appears. As little as 10 days. 


The next time you want results, 
advertise in Computerworld 
Classified pages. Call toll-free at 
(800) 343-6474. In Massachu- 
setts, call (617) 879-0700. 


COMPUTERWORLD 
Classified Advertising 


Box 9171 
Framingham, MA 01701-9171 
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INDEPENDENTS 
DIRECT CONTRACTS 


N.Y., N.J., CONN., & L.t. 
Leading Consulting Company 


Very Hi Rates 


@ Brokerage 

@ Trade Order Proc’g 

@ VAX, VMS Clusters 

@ UNIX, UNIFY, INGRES 
@ Wang VS 

@DB2 

@ INTEL PLM 


PRINCETON 
INFORMATION, LTD. 


2 Penn Plaza, NY, NY 10001 
(212) 563-5030 (201) 622-6138 














SR. SYSTEMS ANALYST - Design & Devi 
various fe 


tional 5 
S.W.1.F.T. messages, validating tape & swit 
pase beet a —_ all snag used by sys. 2 yrs 
exp or 2 yrs related rogramming exp. 
lust know Database Pr Be * , 
CICS/CL, FORTRAN, DL’, IMS/DB, MVS, 
VSAM, TSO, JCL, DATA DICTNRY, ROS- 


hee Se 
Joyce (indicate #AJ-40) Pinkerton 
Consultants, inc., 20 Broad St., Suite 
NY, NY 10005. 





ASSISTANT DIRECTOR, 
ADMINISTRATIVE SYSTEMS 


Computing and Data Processing Services 


Applications and nominations are invited for this new position to man- 
age our administrative information systems. 


Computing and Data Processing Services supports administrative 
and academic computing throughout the multicampus 28,000 stu- 
dent University of Maine System. Over 1000 terminals connect to the 
broad range of facilities typical of combined centers. Access and con- 
trol of computing within the University is widely distributed and well 
developed systems exist in the principal application areas. Major en- 
hancements, including an integrated student system and database 
environment, are in the planning stage. 


The Assistant Director will lead this project, manage existing systems 
and the application of state-of-the-art computing technology to ad- 
ministrative systems, and supervise the development group, current- 
ly including six professionals. Based in Orono, this individual will be 

principal contact to senior administrators throughout the Universi- 
ty regarding administrative computer systems. 
The position requires a Bachelor's degree and at least five years of 
progressively more responsible experience in systems development, 
project management and supervision. Preferred qualifications include 
an advanced degree, and experience: 

* in the sui of academic administration 

* with IBM ating Systems, online systems and DBMS 

* with microcomputers and LANS. 
Formal review of applications will begin on November 17. Please send 
applications and nominations to J.E. Johnson, Director of Comput- 
ing and Data Processing Services, University of Maine System, 
107 Maine Avenue, Bangor, Maine 04401-1805 


UINIVERSITY OF MAINE SYSTEM 


An Equal Opportunity/Affirmative Action Employer 
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ACTION/EQUAL 
TUNITY/TITLE IX EMPLOYER 





Senior 
Systems Analyst. 








© Outstanding Housing Values © State-Of-The-Art Projects 
© Majestic Scenery & Climate ¢ Contracts To 21st Century 
© Superb Educational Environment ¢ Factory-Of-The-Future Development 





“WE immediate Openings: 
* Hogan (1) 

+ Lifecom/Life 70 (5) McDonnell Douglas Helicopter Company offers you the opportunity to enjoy a lifestyle of quality, security 

i and growth...while contributing to state-of-the-art projects. If you are a proven professional with large-scale 


+ Application: 
* Scientific (1) IBM/AMDAHL mainframe experience and at least 3 years applicable experience, we'd like to hear from you. 


PEOPLEI” ““cercwmeast” 
APPLICATIONS REQUIREMENTS IMMEDIATE OPENINGS 


e AMAPS/G, AMAPS or Manufacturing ¢ Programmer Analysts 
"El Pas, Teas 78602 Applications © Systems Analysts 
Oe ee ¢ Financial Applications ¢ Hardware Resource Planner 
e Product Support Applications Administration Data Center 
e Engineering Applications Engineering Data Center 
Contingency Disaster Planner 


IDMS Database Analysts 
TECHNICAL ENVIRONMENT VTAM/NCP Programmers 
° OS/MVS, JES2, ACF/VTAM-NCP CICS Systems Programmers 
° TSO/SPF E.D.P. Auditors 
* IDMS-DB/DC, ADSO, CICS, COBOL Distributed Processing Analysts 
CAD/CAE/CAM/CAL/CARA Analysts 





NORTH CAROLINA 
PROGRAMMERS & ANALYSTS 


Please send your resume in confidence to: McDonnell Douglas Helicopter Company, Employment Depart- 
ment, 5000 E. McDowell Road, Mesa, AZ 85205-9792. Equal Opportunity Employer M/F/H/V. U.S. 
Citizenship Required. Principals Only. 


SYSTEMS PROGRAMMER MCDONNELL DOUGLAS 
cra ue imdon an esperar tne HELICOPTER COMPANY 


will be responsible for in- 





Dedicated to Excellence 
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Re ne 











SOUTHEAST. TANDEM 
SOUTHEAST 
Consulting com izing in TANDEM systems needs TAN- 

Paso BOSTON \OGRAMMERS DEM pons, Jon with ti the follow wy tel men 
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ities for experienced less e = e Communications Pro 
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SALARIED JOBS $25-65K life. onan’ 

Contracts to $400/day For 20 years ROMAC has been aia anidos @ PATHWAY, COBOL, SCOBOL 

TANDEM STRATUS pier — MIS pe rh relocation and fees paid by @ TAL 


—— us - career ——— Please call COLLECT oreend SYSTEMS PROGRAMMERS 
IMS DB/DC CICS opportunities in the $25-60,000 wer opiediiainn @ TANDEM Internals 
IDMS/Adso ee range. AL 


, ® 
ae s @ PATHWAY 


PL 200 South Tryon St. 
Please send your resume to: 
Zintech 
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Charlotte, NC 28202 
Gogwrorre Corporation 
Schneider, Hill & Spangler 3607D Chain Rd. 


TL 
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The MITRE Corporation has a total commitment to 
technical excellence, making it a very attractive 
working environment for engineers. Because we are 
working on crucially important problems set by the 
nation’s top decision makers, we can make the sys- 
tem work for you. 


Our mission is essential: to provide Command, 
Control, Communications and Intelligence (C'l), and 
other systems engineering expertise, for America’s 
national security. As well as work on selected civil 
programs including national and international air 
traffic control and advanced information systems. 


At MITRE, the system works for you in many ways 
You'll be backed up 150% with all the resources you 
need. You'll work with some of the world’s leading 
experts in areas including artificial intelligence, fiber 
optics, data encription and security, local area net- 
works and many more. Plus, you’ll have the freedom 
and project mobility to make the contribution that suits 
you best, on projects for clients such as the Air Force, 
Army, Navy, NATO, Secretary of Defense, Defense 
Communications Agency and scores of others. 


If you have a personal computer or terminal with a tele- 
phone connection, explore MITRE’s opportunities in 
Massachusetts on line by calling (617) 271- 8000. Use 
the login name ‘mitre’ followed by a carriage return. 
For information about defense and civilian opportuni- 
ties in the Washington area call 1-800-336-0430. 


An Equal Opportunity Employer 


BOSTON 

Please send your resume to: 
David L. Finnegan 

The MITRE Corporation 
5611 Middlesex Turnpike 
Bedford, MA 01730 


WASHINGTON 


M.P. Mason 

The MITRE Corporation 
7525 Colshire Drive 
McLean, VA 22102 


Please send your resume to: 


MITRE 


Radar Systems 


Digital Signal Processing * Radar Sys- 
tem Surveillance Techniques ¢ Radar 
System Analyses ¢ Anti Jam Analyses 
¢ Intelligence Operations Analyses 

© Embedded Computer Hardware and 
Software 


System Software 

On VM ¢ CMS « VCNA « RSCS « VS1 
e RSTS © RSX 11-M e UNIX © VAX/ 
VMS ¢ Design, Implement and Docu- 
ment System Software ¢ Performance 
Monitoring * Software and Hardware 
Evaluations « Enhance User Facilities 
* Applications Software—Corporate, 
Financial & Administrative Applica- 
tions; MVS/COMPLETE/ADABAS 
Environment; PL/1 & NATURAL Pro- 
gramming Languages 


Software Technology 


Knowledge Based Expert Systems 
© Automatic Programming ¢Fault Tol- 
erant Systems ¢ Reusable Software 


Software Engineering 


Prototype Development ¢ Performance 
Simulation « Ada Compiler Evaluation 
© Software Cost Estimation ¢ Project 
Management Tools ¢ Artifcial intelli- 
gence 


Civil Programs 
McLean, VA Only 


Computer Systems Architecture & En- 
gineering ¢ Systems Acquisition Man- 
agement ¢ Systems Planning & 
Analysis ¢ Requirements Analysis & 
Definition * Computer Technology 

¢ Real-Time Computer Software Analy- 
sis & Sizing * Dispiay Technology 

© Bus-Oriented System Architectures 
* Local Network Design « Radar Sys- 
tem Design 


, tems e Ada e 





Communications 


System Design and Analyses ¢ Digital 
Communications ¢ Microprocessor Ap- 
plications ¢ Communications Proces- 
sors (Hardware and Software) ¢ Local 
Area Network ¢ Protocol Development/ 
Evaluation ¢ Modulation/Coding Tech- 
niques * Secure Communications 

e Systems Test and Evaluation 

* Switching and Control Systems 

* Satellite and Terrestrial Transmission 
¢ Survivability/Vulnerability and Elec- 
tromagnetic Pulse ¢ Line of Sight, 
Tropo, Millimeter Wave and Fiber- 
Optics 


Command And Control 


Air Defense Systems (Deployable and 
Fixed) ® Tactical Air Traffic Control Sys- 
tems (Deployable and Fixed) ¢ Foreign 
Air Command and Control Missile 
Warning Systems ¢ Satellite Surveil- 
lance Systems ¢ Systems Analyses 
and Specifications ¢ Software 
Development 


Computer Systems 


Requirements Analyses « Systems 
Analyses ¢ Technology Assessment 

© System Acquisition ¢ Performance 
Analyses ¢ Simulation and Analytical 
Modeling « Artificial Intelligence * Im- 
age Processing ¢ Fault Tolerant Sys- 
Software Cost Estimation 
© Computer Security ¢ Software Met- 
rics ¢ Distributed Data Base Systems 

© Program Verification 


Systems Architecture 


Advanced Systems Design « Ad- 
vanced Planning ¢ Intersystems Engi- 
neering ¢ Functional/Operational 
Analyses ¢ Systems Inter-Operability 
© Cost Analyses 


U.S. CITIZENSHIP REQUIRED. 


System 
Engineering 


Make 

The System 
Work 

For You 














Data Processing Specialists 





CompaAct Data Systems, Inc., providing the finest 
in technical consulting services since 1969, is 
continuing to expand ata steady rate, creating 
an immediate need for experienced Data Pro- 
cessing Specialists. 


@ PROJECT MANAGERS—TO $55K 

@ CICS PROGRAMMERS—TO $45K 

@ TOTAL/DB PROGRAMMERS—TO $45K 
@ TECH SUPPORT SPECIALISTS—TO $45K 
@ OPERATIONS ANALYST—TO $35K 


Working on DOS to MVS conversion projects, you 
must possess excellent technical skills in 
MVS/JCL, IBM utilities, VSAM, TSO/SPF, COBOL, 
CICS or TOTAL. A background in DOS to MVS pro- 
jects is highly desirable. The ability to travel or 
relocate to client sites in California, East Texas, 
New Jersey, Maryland, New Hampshire, Min- 
nesota, Ohio, Virginia, or Pennsylvania is essen- 
tial. You'll receive an outst salary and 
benefits package including paid travel ex- 
penses, overtime, and bonuses. Let’sspeak your 
language. Please call or send your resume to: 


CompaAct Data 
Systems, Inc. 
21107 Vanowen Street 


Canoga Park, CA 91303 
(818) 992-4361 


SPEAK 
YOUR 
LANGUAGE 
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POSITION ANNOUNCEMENTS 





HELP WANTED: System Software 
Engineer 
PLEASE SEND RESUME TO: 
EMPLOYMENT SECURITY DEPARTMENT 
ES DIVISION, ATTN: AEC # 45818 
OLYMPIA, WA 98504 


JOB DESCRIPTION: System Software 
neer, Applications Group. 
































PART TIME/FULL TIME 
Interview Now - Choose Start Date 
* CHOICE ASSIGNMENTS 
* TOP PAY 
* IMMEDIATE POSITIONS 
* LONG/SHORT TERM 
* LOCAL OR TRAVEL 
* BUSINESS APPLICATION 
Call Today (617) 237-1777 


>< TheExperts 
Wellesley, MA a2'81 


*it Takes ONE To Know ONE* 











idwest & 
outheast 
Opportunities 


Member. National Personne! Associates. 
Licensed Employment Agency 


Contact Sharon Hutchins 
ABILITY SEARCH GROUP 
202 N. Midvale Boulevard 
Madison, WI 53705 








(608) 231-2421 





or Electrical 
ar experience in job 
i int t tilizing V. 
ng interpreters utilizing 
119780. VMS OS. 40 hours 
week. $26,500 per year. Resumes 
only, no Calls: NYS Job Ser- 
1, Fifth Ave., New Y: 
10017, JO #NY8024859, DOT 











It’s been a very good year. 

Digital Equipment Corporation has 
been the high tech success story of 
1986—and it was a year that was not 
universally kind to the computer 
industry. 

We have caused some cheering on the 
floor of the stock exchange—and 
we've made the media sit up and 
take notice. 

Why? Simple really. 

We have brought to market the 
broadest range of compatible prod- 
ucts in the industry with the same 
architecture. 

Our VAX* computers represent the 
industry’s only fully compatible, 
integrated and networked family of 
computers spanning the range from 
individual workstations up to the 
powerful VAX 8800*—all with the 
same VMS* operating system. 
Wouldn’t you rather be with us? 
Digital’s success has created numer- 
ous and diversified career opportuni- 
ties within Sales, Pre-sales Software, 
Software Specialist Delivery and Soft- 
ware Consulting. 


Computer Sales 
Professionals 


© a minimum of 5 + years computer 
sales experience selling mini or 
mainframe systems 

© large account management exper- 
tise is a plus 

® solution selling experience 


Pre-sales Software 
Specialists 


© 4+ years experience beyond col- 
lege working with UNIX** internals 
or VMS internals on VAX hardware 

® a minimum of 4 years experience in 
software services as a programmer 
analyst or systems analyst/design 

® with applications experience in 
banking, insurance, government or 
MIS 

© a technical/business degree, or the 
equivalent 


Software Specialists — 
Delivery 


You must have a background in VAX/ 
VMS, RSX*, real-time applications, 
RSTS/E, RSX-11M*, TOPS-10/20° 
systems and a specific knowledge of 
one or more of the following: 

© UNIX/ULTRIX* © LISP 

© FMS* * MUMPS** */MIIS 
° RMS ° ADA 

© RPG Il ® MACRO 

Degree or the equivalent. 


Fer positions availabic in Los 
Angeles, San Diego, Costa Mesa, 
Phoenix, please send resume to: 
Mr. Steven Hunt 

Dept. 1103 3804-A 

Digital Equipment Corporation 
3390 Harbor Boulevard 

Costa Mesa, CA 92626 


For positions available in Santa 
Clara, Portland, Seattle, Salt Lake 
City, San Francisco, please send 
resume to: 
Ms. Adrienne Landy 
Dept. 1103 3804-A 
Digital Equipment Corporation 
2525 Augustine Dr. 
WRO2/1-F30 
Santa Clara, CA 95054 
For positions available in Dallas, 
Austin, Tulsa, Houston, Albuquer- 
que, please send resume to: 
Ms. Mary Ann Geiger 
Dept. 1103 3804-A 
Digital Equipment Corporation 
12100 Ford Road, Suite 200 
Dallas, TX 75234-7288 
For positions available in Minne- 
apolis, St. Louis, Milwaukee, Kan- 
sas City, Chicago, please send 
resume to: 
Mr. David Brooks 
Dept. 1103 3804-A 
Digital Equipment Corporation 
1155 West Dundee Road 
Arlington Heights, IL 60004 
We are an affirmative action 
employer. 
z of Digital Equi c 

* * Trademark of AT&T Beil Laboratories 

* * * Trademark of Massachusetts General Hospital 





People and Technology... 
PERFECT INTERACTION 


SOS0GE0 


SR NETWORK SPECIALIST/UNIX 


is an orbiting astronomical observatory to be launched by 
Science institute will conduct the scientific a 


© degree or equivalent 

















Ofolaalolei iim sdeeleie-laalualiale p 
Systems & Engineering 
Professionals 
Through our screened & selected 
affiliates, we'll get your resume to 
ings in your targeted geographic 
weapon pronmmmes | || © Simamegs Ants ccs aot 
& analysis & HW/SW engineers. ang key Exdividued with 
No Wg Pegg vse - ——— ws with TCP/IP, to 
quired. U.S. citizens & permanent 

residents only. 


computing facility. This team is r for systems now 
work with astronomers and operations staff to defhe and develop the next generation. 


STSct currently has a network of more than a dozen VAXes, SUNs, and image processing 
scientific activities. We 








@ Syst Prog’r MVS IMS, 3 yrs exp. 





Languages and operating systems in use are: C, Fortran, LISP, UNIX and VMS. 
. Send resume to: 


OT ee ne en eet SES 
NATIONAL CONTACT 


benefits package. placed in a university Hf you wouid like the op- 
Portunity to make a contribution to one of the most exciting scientific enterprises of the de- 
cade, please forward your resume and a portfolio of your work to 





WALSH ASSOCIA 
16 W. 40 St., NY, NY 10018. 
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SYSTEM DESIGN BEGINS 


AND ENDS WITH PEOPLE. 


YOU CAN CALL US NOW OR YOU CAN CALL US LATER. 


CompuSearch, a division of Manage- 
ment Recruiters, specializes in finding 
data processing people with the training 
and experience to step right into your DP 
Staff positions and start producing — 
Atianta-Downtown 404/588-0060 MINNESOTA 
Atianta-North 404/998-1555 ‘Minneapolis 
Atlanta-Northwest 404/955-2785 


lumbus 404/568-0447 
Savannah 


right now. 


ALABAMA 
Mobile County 205/479-6566 
Tuscaloosa 205/345-0120 
MISSISSIPPI 
912/232-0132 Jackson 
(IDAHO MISSOURI 
Borse 208/336-6770 


ALASKA 
‘Anchorage 
ARIZONA 
Nogales 
Scottsdale 


907/344-2322 


602/281-9440 


Camdenton 
Kansas City-Crown Center 
602/941-1515 


St. Lours-Airport 
309/828-3317 


Champaign 217/398-0050 NEBRASKA 

901/224-0801 Chicago 312/648-1800 Lncoln 
Danville 217/443-1203 Omaha 
Northfield 312/446-1118 


ILLINOIS 
Bloomington 


ARKAI 
Little Rock 


CALIF 

Beverly Hills 213/652-7070 

714/370-3950 INDIANA 

714/751-1424 Anderson 
South Bend 
Indianapolis 


NEVADA 
Reno 


317/642-8400 
219/233-9353 
317/257-4261 


Costa Mesa/Santa Ana 
Encino NEW HAMPSHIRE 
Bedtord 


714/768-9112 
213/932-1286 1OWA 
415/365-8024 
415/569-6231 
714/978-9631 
415/462-8579 
916/920-0441 


Fresno 

Laguna Hills 

Los Angeles (Wilshire) NEW JERSEY 
Park 319/366-8441 Essex Co 

515/284-0303 Middlesex County 

Mason City 

Quad Cities (Bettendorf) 

Waterloo-Cedar Falls 


NEW MEXICO 
Albuquerque 


— YORK 


a Shore 
Manhattan-57th Street 
606/269-8865 Rochester 
902/456-4330 Rockland 
Woodbury 


319/236-1510 


KANSAS 
Wichita 316/681-3330 


KENTUCKY 
Lexington 
Lousnile 


415/331-5161 
818/889-8818 


NORTH CAROLINA 


303/447-9900 904/383-1234 
55 Burlington 


303/577-4300 504/581-36 

303/337-4434 

Concord-Kannapolis 
301/823-9010 ssboro 

203/248-0770 301/995-1040 

203/324-2232 


413/781-1550 
302/798-7227 


313/769-1720 
313/647-2828 
313/336-6650 
616/534-7211 
313/245-6500 
616/381-1153 
517/694-1153 
313/652-6800 


en2/ 78S 3000 


813/646-2984 
305/448-1608 


305/869-8800 
904/476-1703 
813/577-2116 


517/790-5900 
813/923-3671 


616/429-6555 
313/585-4200 


404/394-1300 


612/830-1135 


601/969-5523 
314/346-4833 
816/221-2377 
314/423-4600 


402/467-5549 
402/397-8115 


702/826-5243 
603/669-9800 


201/746-3363 
201/727-8300 


505/889-0606 


518/438-7722 
516/549-6970 
212/765-1802 
716/325-1660 
914/735-7015 
516/364-9290 


919/229-5381 
704/588-5090 
70479. 

919/378-1818 
704/697-2301 
704/324-2020 
919/527-9191 
919/781-0400 
919/768-3100 


216/867-2900 
513/874-6901 
513/851-6661 


419/891-1100 
513/653-8999 
216/788-4037 


OKLAHOMA 
Oklahoma City 
Tulsa 


Portland 
PENNSYLVANIA 


in 
Dallas-Park Place Il! 
Dallas Stemmons 
Fruendswood 

Houston 


Plano 


UTAH 
Salt Lake City 


CompuSearch” 


A DIVISION OF MANAGEMENT RECRUITERS 


Don’t be frustrated by staff vacancies 
or expansion needs. Call CompuSearch 
today! We'll find, screen and deliver the 
qualified people you need. 


405/840-2722 
918/832-8995 


503/287-8701 


412/765-1180 
412/741-5805 
412/885-5222 


401/274-2810 


803/648-1361 
803/556-6461 
803/779-8272 
803/235-8581 
803/585-8335 


615/377-1150 


806/353-9548 
817/469-6161 
512/327-8292 
214/233-1072 
214/638-2300 
713/996-0008 
713/850-9850 
214/424-3339 


801/486-6688 


703/823-6600 


804/285-2071 


206/328-0936 
206/241-2444 
206/621-2809 


414/731-5221 
414/921-1776 
414/273-4430 
715/845-2146 


307/635-8731 


ier a erase 

















Analysts, Programmers, a 
Software/Hardware Design Engineers 


AWARD WINNING EMPLOYMENT AGENTS 


at your service 


RSVP SERVICES has been discreetly and effectively matching computer 
professionals and employers nationally since 1966 
Member of National Personnel Associates (NPA. over 200 firms) and Mid- 
Atlantic Association of Personnel Consultants (MAAPC, over 100 firms). Winner 
of numerous awards since 1984: MAAPC Network Top Consultant and Run- 
nerup, NPA Top Producers Club, 5 Times Quota Award, Top Twenty Producer 
(10th nationally) and Second Regional Producer 
To provide our best efforts, we can accept only ten of the many applications we 
receive each workday. Services to applicants include development of resumes 
and selective submission to clients and affiliates Cultivated over twenty years of 
doing business, arrangement of interviews and career guidance when 
requested, with no sales pressure 
Our client companies pay our fees and seek well qualified, motivated. produc 
tive employees with good work histories and references. Other criteria include 
a 4-year college degree (some exceptions), two years of full-time applicable 
work experience up to project or group leader level, and marketable software 
hardware or computer applications skills. Sorry, we can't help trainees, execu 
tives or aliens without permanent visas 
If you qualify for our services and would like to explore career advancement 
call 800-222-0153 or (in NJ) 609-667-4488, or send a resume with education 
experience, salary, desired salary and location restrictions to either address 
RSVP SERVICES, Dept. C2 RSVP SERVICES, Dept. C2 
One Cherry Hil! Mall, Suite 700 Dublin Hall, Suite 201 
Cherry Hill, NJ 08002 1777 Walton Road 

Blue Bell, PA 19422 (mail address only) 


RSVP SERVICES 


Employment Agents for Computer Professionals 





60 £.42 St 


levels - 


EDP Audit-Culprit a plus ....... 

Any Database PIA thru Sys Prog... 
@ TANDEM Apps or Sys Prog 
TAL, COBOL or FORTRAN........... ‘ 


Cor 
AABATIAINS 


NY METROPOLITAN AREA 
Programmers (minimum + yr exp) thru Project 
Mgmt financial or college 
degree are both pluses. Benefits range from 4 
gh ae a rea and limited re- 


Contact Dean Narione 


HOWARD-MICHAELS ASSOC 
Suite 616. NYC 10165 


(212) 661-5170 




















SYSTEMS ANALYST - Respon 
for building an auto teller machine 
cash dispensing sys for NYS bank 
which req applications design, 
a ogy pe quality assurance, 
poy Fo documentation (applica- 
user). at ace ara | gl 
lated programming exp. Bach. - 
Any Field, Must know COBOL, 
Command Level CICS, VSAM, 
a ICCF & EASYTRIEVE 
os M mainframe hardware. 
$35,000/yr, 40hrs/wk. Datronics, 
Inc., 675 Third Ave, NYC 10017. 
Send resume. 








industry. We 

supply them 

with only the 

best person- 

nel, earning our 
reputation of being the 
number one quality con- 
sulting service in the 
business. 


CGA employees are cur- 
rently working in these 
areas: 
« Custom Software 
Development 
« Conversions 
¢ Information Manage- 
ment Consulting 
Let CGA assemble the 
ideal elements for your 
professional life. Call us 
today. Prior experience is 
requested and immedi- 
ate positions are 
available. 


CAP GEMINI AMERICA 
Suite 365 
3401 Park Center Drive 
Dayton, Ohio 45414 
(513) 890-1200 
i, (800) 543-7583 


ual Opportunity Employer 
Peepeteicsonhi Welcome 


Great 
Compensation 


State of the 
Art Environment 


Tatet=)elotarel ater 
Security 
Benefits 


These are the elements 
that make up the ideal 
position for the profes- 
Tlelar-imelsgeleie-laliil ig 

At CGA, we have been 
matching dynamic ele- 
ments like these with 
highly qualified. confi- 
dent. and motivated peo- 
ple for twenty years 
Our clients are in 

every type of 





DATA PROCESSING 
OPPORTUNITIES 


The Department of Management & Information System Services of 
the University of Medicine and Dentistry of New Jersey, charged with 
the implementation of a distributed data pr network serving 
our campuses in Newark, Piscataway and Camden. 
Opportunities now exist for: 

-- Assistant Director of Development 

-- Pon Analysts, 2-3 years COBOL/CICS/- 

DOS/VSE 


System rammers, 2-3 years experience, 
VM/DOS/VSE preferred and/or 8100 DPPX 
Systems Analysts, accounting background 
preferred. 

- Senior Computer Operators, 1/O, Librarians. 
You will operate in an environment that includes network dual IBM 
4381, utilizing VM/VSM, ACF/NCP in support of IBM's 8100 distribut- 
ed systems, ora ae eee 
University’s HP scientific 
Project teams are now being staffed to support the full spectrum of 
financial, human resource, academic administrative and health care 
pp needed by this comprehensive state-wide medical 

and educational institution. You will be using such state-of-the-art de- 
velopment software as VM/CMS/SPF, a data dictio- 
nary, — CICS/VS, 8100 DPPX and high level application develop- 
ment tools, ADS, easytrieve SQL as well as the standard support 
languages. 
Please send resume with salary requirements to: 

Linda 
UMDNJ AY A of Personne! 
Newark, NJ 07107-3007 
An Equal Opportunity/Affirmative Action Employer m/t/h/v. 


NEW TER CEY 
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thre. sussseeunlsiciia 


Corporation requires 
with be Honeyored 





EXPANDING 
THE HORIZONS 


The Information Age: Like the industrial revolution 





We're looking for talented, dedicated computer profes- 


rg A . , f to ten years expe- 
munications equipment available . . . in a uni- 
tation, and maintenance of 
sionals for the following positions: 
A BS degree in Computer Science or a related 


aspects of ts for both hard 
decades before, it has changed the way America pn coe software systems, and contributing to 
thinks, works, and lives. If you would enjoy working with large-scale projects as os member of a project 
the most sophisticated, state-of-the-art com- team. Fou 
dane in the design, develop- 
que and challenging environment . . . while ment, implementation, documen- 
contributing to the strength of our national orma ion 
security . . . consider a career with the CIA. software systems for IBM or 
compatible equipment (including VM, MVS, 
JES3, CICS, or CMS systems) is required. 
e Experience with Cray supercomputer is desired. 
You will manage and direct multidisciplinary teams ae (or equivalent experience) is necessary. 
involved i in the pote we design, implementation, maintenance/ 
enh dware acquisition and installation of com- vorom vital pin- will be in the design, development and 
puter systems. You should have a Master's degree or equivalent conducting of courses for DP professionals, creating and eval- 
experience in Computer Science, Information Management, or uating computer-based education and other self-study pro- 
Engineering Science. Familiarity with project management prin- grams, and managing contracted instruction efforts. A BS 
ciples through naa formal —s or work experience is degree or equivalent experience in Education, Computer 
, as is data processing methods, ADP Science, information t, or Engineering Science is a 
equipment types, operati Roamieen and applications. Five to prerequisite. Five years or more of directly applicable expe- 
seven years related crperence desired. rience in data processing, as well as one year teaching expe- 
rience is highly desirable. 








You will provide technical ten in the performance of project- Electronic Engineer 
oriented studies and hardware/software development, as well as Your responsibilities will include developi uipment ifi- 
contribute to the maintenance of computer systems. Three to cations, evaluating and monitoring anaes caienaes, and 
seven years experience and a BS degree in Computer Science, participating in design reviews. A BS degree in Computer 
Information Management, or Engineering Science is required. Science is required, and an advanced degree in Electrical or 
Broad knowledge of data processing methods, ADP equipment Computer Engineering/Science is desired. Two to four years 
types, operating systems, applications, and project/task work experience with broad-based and detailed knowledge of 
management principles ‘enecessary. computer hardware, communication interfaces, protocols, 
Computer Systems Analyst microprocessors, communications software, and terminals is 
You will provide leadership and technical direction in project/ necessary. 
task-oriented studies and hi eer 4 software development Your skills and diligence in each of these capacities will be 
for A Master's —— or eae rewarded with a came salary, excellent career growth 
potential, and outstanding benefits. Plus, your position with the 
CIA will afford you access to a myriad of cultural, athletic, and 
educational attractions in Washington, D.C., our 
nation’s capital. For immediate consideration, 
send your resume to: 


Personnel Representative (AA01) 
Office of Information Technology/HRP 
2D04 Headquarters 
iene D.C. 20505 


inquiries only. a 
peasants toclnaoer eee 





experience in Computer Science, Information Mai 

Engineering Science is required. Five to seven years sooencer call 
is highly desired, and familiarity with data 

processing methods, ADP equipment types, 

operating systems, applications, and project/task 

management principles i is essential. 


You will be involved in all phases of software 
engineering—developing requirements for 
proposals, monitoring the technical 


Central Intelligence Agency 


The CIA is an equal opportunity employer. U.S. citizenship is required. 








MIS PROFESSIONALS 


Are you an Analyst or Manager seeking 
i in ing or finance? As a 

specialist in these fields we are able to 

identify career 

wide. All inquiries are handled with pro- 

fessional and there is no 











DATA LINK §; 
COME TO NEW ENGLAND! 


Enjoy skiing, sailing, mountains, beaches, a Currier and Ives atmosphere, and 
a professional climate that is very exciting. If you have any experience in 
MIS/Engineering/Aerospace/Defense Industries, our clients want to see you 
Our client positions range from junior level through senior management 
Send us your resume or call, and let DATA LINK introduce you to New 
England 

Our list of client companies is endless, and all fees, interviews and relocation 


TANDEM 
PROGRAMMER/ANALYSTS 
pagename gg ee shop has imme- 
Se wih back: in: 


COBOL, TAL, PATHWAY 


benefits and salary in an excellent envi- 
~~ llama send resume in confi- expenses are paid by our clients 


LeRoux, Pitts & Associates, Inc. National Recruiting Consultants 
Avenue 


DATA LINK 


557 South Duncan Exeter Professional Building 
Clearwater, FL 33516 Hampton Road, Exeter, NH 03833 
Attn: Russ Mahy (603) 772-5400 
































The rapid growth of the computer 


AT | vee AN CONSULTANTS 
lien | to $400/DAY 


SYSTEM CONSULTANTS 
-SAN FRANCISCO BAY AREA- $70,000 increased career opportunities for 


These positions can bring Large ANNUM skilled programmers and analysts. 
Rewards, High Satisfaction, Major PER Call today and join in the exciting 
Challenges & Tremendous Growth. NYC/NJ/Ct challenge of our technological 

SKILLS REQUIRED INCLUDE: Calta tailed ciiane ee boom 


IMS, IDMS, CICS, COBOL, ALC, JCL 

with TANDEM, TBM, DECAX. HP Poe <> FOCUS 

soi or tok 95 MADISON AVENUE 3 oa a ‘Squee. Suite 340 
Spear Tower, Sulte weal New York, New York 10016 Atlanta, Georgia 30329 


Son Francaca, CA SAMOS "= © (415) 777 (212) 684-6606 renee 
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Systems for Success 


Northrop Defense Systems Division is among the fastest growing enterprises in an expanding electronic countermeasures 
aun Work in the design, development, and manufacture of highly sophisticated electronics has positioned 
Northrop DSD as one of this industry's leaders utilizing computer-based scientific programming. Attractively situated 
in one of Chicago's northwest suburbs, Northrop invites individuals with a BSCS or equivalent, and relevant experience 
to participate in NEW systems development utilizing on4ine and DB technologies. 


Our Environment: BM 308 running MVS, JES2, CICS, ADS/O and IDMS. 
The following job titles are subcategories within the areas listed below. Supervisory positions available in some areas. 


PROGRAMMER OPERATIONS SUPPORT 
PROGRAMMER ANALYST TECHNICIAN 

SR. PROGRAMMER ANALYST DATA BASE TECHNICIAN 
SYSTEMS ANALYST BUSINESS SYSTEMS SPECIALIST 
SR. SYSTEMS ANALYST DASD ADMINISTRATOR 
SYSTEMS PROGRAMMER CAPACITY PLANNER 
SOFTWARE ANALYST COMPUTER OPERATORS 


Financial Applications is 


Financial programming applications using VSAM, ‘COBOL, MVS, CICS, or ADS/O, with background in payroll/person- 
nel systems. Background in MSA, IDMS, PANVALET, structure coding, SYSD, and other financial systems a plus. 


Manufacturing Applications =i oe ie 


Utilizing CICS, VSAM, COBOL or ADS/O or r UFO to design, code, te test, install and support systems. Involves user con- 
tact and requires good communication skills. 


Information Resource Management Data Center 

Positions require high technical expertise in computer operations, technical support, data base administration and 
computer resource planning, with specific experience contingent on assigned area. Major products used are MVS/XA, 
JES2, SNA, IDMS Products, Marino Software, UCC Products, CICS and TSO. 


We invite your inquiries and your resume. Write: Employment Representative M.S.M., Northrop Corporation, Defense 
Division. 600 Hicks Road, Rolling Meadows, IL 68098. We are an equal opportunity employer M/F/VIH. US. 


Citizenship Required. 


Defense Systems Division 
Electronics Systems Group 
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COMPUTER 
PROFESSIONALS 


Your Place In The Sun 
Extraordinary Lifestyle... 
Extraordinary Career 


Come join the professional team of NCNB, the premier super - 
regional bank in the Southeast. We currently have openings in our 
Charlotte and Tampa offices. Charlotte, North Carolina offers an 
exciting lifestyle with beautiful lakes, majestic mountains, and 
uncrowded beaches — all within easy driving distance. Tampa, 
Florida has sailing and other water sports, year round golf and 
smooth sandy beaches to provide excellent leisure time activities. 


Our Executive Management has committed support to our Systems 
Division to facilitate replacement of current major systems to keep 
pace with our rapid interstate growth. We have the resources and 
growth to offer you an outstanding career interfacing with top 
professionals and working in a state-of-the-art environment. 
Charlotte’s environment includes Twin IBM 3090-200’s, MVS / XA 
and IMS DB/DC. Tampa's includes twin 3081's, MVS / XA, ciIcsS 
and IMS DB/DC. 


Challenges exist for: 


IMS SYSTEMS PROGRAMMER 


1-2 years experience in an IBM environment working in IMS 
System Generation, IMS utilities, and IMS maintenance and 
support. Tampa location. 


SYSTEMS ANALYSTS 


4-8 years total systems experience. 2+ years designing and 
implementing systems in an IBM environment. Banking ex- 
perience, particularly HOGAN, very helpful. Charlotte and 
Tampa locations. 


DATA BASE ANALYST 


Prefer candidate with experience as an IBM Data Base Analyst 
supporting HOGAN umbrella software. Will also consider 
candidates with 2 years experience as a Data Base Analyst in an 
IMS environment or candidates with 2 years HOGAN experience. 


Please send a resume and salary history to: NCNB, Personnel 
Department, T12-2 (LR-C), Charlotte, NC 28955. 


























SY ST E M oe Permanent positions for Sperry 


programmers and analysts. 


PROGRAMMER EXEC Internalists 


TELCON Support 
Company, the nation’s leading manufacturer of pri- MAPPER Analysts 

vate label health and personal care products, has an immedi- DMS/TIP Progs 

ate — for sian for ey + metas agp This awd Call collect or send resume to: 

tion has responsibility for systems software, in a progressiv 

environment with a state-of-the-art IBM mainframe, VSE run- {|| COMPUTER STAFFING 

ning under VM, and a communications network that stretches Fountain Valley, Calif. 92708 

from New Jersey to California. oH 


: . (714) 964-2822 
We are looking for a degreed professional. Experience in a 
similar environment is a plus. If you are looking for career op- 
portunity with a high-growth, fast-paced organization, consid- 
er Perrigo. 














We offer an excellent salary and complete benefit package. SENIOR EDP 


: : : PROFESSIONALS 
Send resume and salary requirements in complete confidence 1-800-255-9500 EXT. 6 
to: 


Our clients in FLORIDA AND NATION- 
Salaried Employment Manager WIDE have hundreds of openings: 
MVS SYSTEMS PROGRAMMERS to $67k 


PES COAIMIP IIs DATA COMMUNICATIONS F/A' s 


ADS/O, NATURAL or | cogs PIA’ 


SYSTEM/38 RPG ti P, 
117 Water St. DEC/VAX FORTRAN or COBOL 


Allegan, Mi 49010 Call or send resume to: 


Equal Opportunity Employer cw 


INTERNATIONAL, INC. 








3301 Bayshore Blvd./Ste 1804/Tampa, Fl 33629 














SUPER 
reat AUTHORITY 
with the De- 
ache of 8 


with the 


1. To provide leadership and coordination for the facilities vendor. 


To consuit with the Se eaae ee 
sary for fair and equitable access to the supercomputer. 


. To insure the quality and proficiency of the services provided by the 
facilities vendor. 


- To ide and execute a i which insures the best and 
Sosaeaancn of Gorcapegemngent the development of the State of 
Alabama. - 


. To advise and instruct the facilities vendor regarding acquisition of 
hardware, software and any general service enhancement. 


: eee eee een 
the executive and legislative branches of state government. 


QUALIFICATIONS: 
. Anearned master’s degree, doctorate preferred. 
ee cdoetaatsin dl tape tonsdommapuang sereaes in the overall man- 
ae services prefera- 
Substantial experience in a university and/ ~h alee eee 
environment with a high level of computer use. 
. Proven ability to organize and market services to diverse clientele. 
5. Demonstrated competence in the fiscal affairs of large 
Applications or nominations must be received by December 15, 1986. 
Salary is competitive and negotiable depending upon experience and qualifi- 
cations, Agphoatons or nominations and tequnde tor edommation chwdd be ds 
rected to: 
V. Gordon Moulton 
Vice President 
AD 205 
UNIVERSITY OF SOUTH ALABAMA 
Mobile, Alabama 36688 
The State of Alabama is an Equal Opportunity Employer 
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—— Blending 
Mis Professional Talent with 


Opportunities 


i scenes Achievement 


Geisinger System Services is the ma po te a support unit toa 
569-bed tertiary care medical center, bed acute care hospital 
and several other health care affiliates. Our centralized DP 
system with multiple location users provides data processing 
professionals with state-of-the-art challenges and advancement 
opportunities. Our on-line environment utilizes an IBM 3083 with 
MVS, CICS, TSO/ISPF, VTAM and FOCUS plus multiple VAXs with 
VMS ethernet and MUMPS. Continued growth in our MIS depart- 
ment has created career opportunities for: 


Assistant Manager of Technical Resources 


Five years technical support and/or systems software experience 
with at least two years he ie experience required. Ex- 

perience with the installation of IBM software (MVS/XA, VM, 

CICS, TSO, VTAM via SMP) as well as non-IBM software required. 

Experience with the maintenance of a complex data communica- 
tions environment with access to multiple CPU’s by asyn- 
chronous and synchronous devices required. Experience with 
DEC architecture, especially VAX hardware and MUMPS software 
desired. BS in Computer Science or related field required. 


Senior Systems Programmer 


Three to four years experience as a systems pro: ppm in- 
cluding one to two years experience with MVS/XA required. 
Capacity planning experience including tracking and projection 
skills for major system components (CPU, MEMORY, DASD) re- 
quired. BS in Computer Science, related field or equivalent ex- 
perience required. 


Senior Analyst Programmer 


Three to five years experience in the design and programming of 
clinical information systems, including cardiology systems re- 
quired. Ability to interact effectively with clinical and medical 
personnel required. Experience with both MUMPS and PCs is 
highly desirable. BS degree required 


Analyst Programmer 


Three per of x meted analysis arene —— MVS- 

JCL, COBOL, CICS, TSO/ISPF and VSAM required. MSA Financial 
Systems software experience preferred. BS in Computer Science, 
related field or equivalent experience required. 





. Founded in 1966 and headquartered in Fresno, California, The GESCO 
Geisinger System Services CORPORATION isa dynamic leader in the financial computer services in- 
dustry, rated among the top 5% in its field. As a premier software servicer 
and innovator, GESCO’s expertise has earned the msibility of servic- 
All applicants must demonstrate the ability to work independent- ‘ au, * sod side : 
ly and have excellent communication skills. We are seeking ex- ing combined client assets of over $70 billion for major banks and savings / loan 
———- ‘ aay nae ries ena hey are a user institutions throughout the Western United States. 
orient eisinger system ices offers an excellent compen- At the heart of our operation you will find the finest f advanced 
sation package and a full range of benefits. For consideration, ti — pipes: me gsm cI 
send your resume including salary history and requirements to equipment. We use the latest multiple IBM mainframes (30XX, 43XX) within 
Human Resource Dept., Ge System Services, Danville, PA an OS/ MVS JES Il environment. In addition, the Tandem Non-stop II hard- 
17822. An Equal Opportunity Employer, M/F. ware and ACI Base 24 software offer us new systems capabilities that in turn 
we pass on to our customers throughout the savings industry. 


Beyond the state-of-the-art equipment lies the main resource of our 
company—our people. If you share our commitment to technical excellence, 
we encourage you to investigate GESCO’s progressive opportunities in pro- 
MAN AGER OF gramming and operations. Our exciting, growth-oriented, fast-paced envi- 

ronment has created immediate opportunities for IBM-qualified TECHNI- 

USER SERVICES CAL PROFESSIONALS with a minimum of 4 years financial experience 
AC ADEMIC COMPUTING in the following areas: Programmers and System Analysts, System Program- 
mers (Telecommunications), Database Analysts and Computer Operations 

Personnel. Other opportunities include ATM Product Spe- 


BOSTON UNIVERSITY cialists, R.E. Mortgage Products Specialists and Account Executives. 

: In addition, affordable housing and quality education make our Fresno, 
The Academic Conerieg Come is the primary California location ideal for establishing roots. Demonstrate your immedi- 
—- - hepemrs beeen oy = ate interest by forwarding your resume indicating salary history to: M.B. 
OFT aM Freeman, GESCO CORPORATION, 1455 E. Shaw Avenue, Fresno, CA 
Responsibilities will include the management ofa 93710, 1-800-55-GESCO. Principals Only. An Equal Opportunity Employer. 
large staff of Programmer Consultants, Technical 
Writers, and Student Consultants. The develop- 
= and oe a center come the 

elopment and testing of new system facilities; 
and the planning of training and documentation BS bs if 
epee CORPORATION 
To qualify, the candidate should possess a BS - 
pn — or eq 
experience with ether MVS of 7. Srl - A COMMITMENT TO PROFESSIONALISM 

a 
written communication skills are pe oy required. 
Please send resume and cover letter to 
Hilary be ore 
a eee MANAGER OF COMPUTER OPERATIONS 

PROGRAMMER ; ; ‘ 

25 Buick Street York Hospiel, e 668 bed community teaching hospital located in south central 
Boston, MA 02215 s $35 Pennsylvania, has a key position open for qualified individuals. Aqptonts must 


: . have a Bachelors and a proven track record of progress e Computing 
nema y Avert bin lower management experience as well as technical expertise environment in- 
Misotchoster " an - cludes Data General MV6000 and DEC 8600 VAX-VMS systems. This person 
computer ex MRP is responsible for managing and administering computer and data communica- 
MAPICS or MANMA, ! tion services to all medical and administrative users On campus and to off-cam- 
] ion, ith ei a with and relevant experi- 
Qualified applicants may apply to: Personnel Department, York Hospital, 
1001 South George Seven Terk, PA 17405 


An equal opportunity employer YORK HOSPITAL 
; A Medical Center That Cares 
Equal Opportunity Employer 
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PROGRAM 
YOUR NEXT MOVE 


You're tired of getting lost in the big company shuffle. 
It's time to make a move to Peter R. Johnson & Asso- 
ciates -- where your contributions count. 


PRJ is successful and expanding. We are the only orga- 
nization providing large volume retailing companies 
with a comprehensive information system package in 
addition to development and consulting services. 


With six years of success behind us, we’ve expanded 
our operations from Melbourne, Australia to Larkspur 
(Marin County), California and to Westwood, Massa- 
chusetts. To complement our team of talented profes- 
sionals, we need Programmers, Programmer/Ana- 
lysts, Team Leaders and Data Base Analysts. 


We require experience in COBOL Programming in a 
CICS environment with IMS DL/1 or IDMS Database 
background. Future plans include DB2 and ADR ver- 
sions. 


If you enjoy working in an on-line program development 
environment using leading edge technology and large 
scale IBM equipment and software, make a move to 
Peter R. Johnson & Associates. 


Send your resume today. 


Peter R. Johnson & Associates — ae 7 Associates 
Lark Landing Circle anton Stree 

Sue 175 “3 Westwood, MA 02090 

Larkspur, CA 94939 (617) 329-6744 

(415) 461-9469 Attn: Bob Gatti 


PRK 





SYSTEMS 
ANALYST 


Enjoy the beautiful Northwest with 
's — workers’ com- 
ition i 


ve an immediate opening for a 
computer professional experi- 
ini functi - 


ition requires the ability to ana- 
“9 business functions; two years 
of data base and on-line design 
experience; excellent communica- 
tion skills; must have experience 
famest experience’ with, GIGS 
; @ 5 
ROSCOE, PANVALET, EASY- 
TRIEVE, weeny =. 
degree in er or 
—— Administration is desir- 


Starting hiring range of $26,000 to 
age 
— resume with salary history 
HUMAN RESOURCES 
DIVISION 
SAIF Corporation 


400 High St. SE 
Salem, OR 97312 


Equal Opportunity Employer 





‘2 DO YOU COMPUTE? 














PROGRAMMER/ANALYST- Respon 
for design, develop, coding, testing, en- 
& it for major 





NY Brokerage House, inc security pro- 
cessing systems. Estab standards for 
ing securities/monies from one lo- 





If so, then you should talk to us. Located at the 
White Sands Test Facility in New Mexico, Lockheed 
Engineering and Management Services Company 
provides test program support for NASA and Air 
Force programs. We are looking for qualified people 
to fill the position of MODCOMP Systems Specialist. 


As our Systems Programmer you will need a famili- 
arity with MODCOMP Classic II/75; MAX IV oper- 
ating system internals, as well as a knowledge of 
FORTRAN (NEF78 or FORTRAN 77). You will install 
and evaluate operating and utility systems. Experi- 
ence in using scientific applications with real-time 
data acquisition and control is desired 


You must have a B.S. degree in Computer Science 
or 5 years’ equivalent experience. A knowledge of 
MODCOMP hardware, peripherals and/or applica- 
tions programming is a definite plus. 


If you are a professional looking to further your 
career in computing, send your resume to Lockheed 
Engineering and Management Services Company, 
Manager, Human Resources, PO. Drawer M-M, 
Las Cruces, NM 88004. Lockheed is an equal 
opportunity, affirmative action-employer. U.S. citizen- 
ship is required. 


=Lockheed 
Engineering and Management 
Services Company 
Giving shape to imagination. 











cation to ther, estab 
tions links/procedures w/outside 
source & int. i 
ora yrs rated ro arning exp. Bach 
or ‘amming exp. 
Ge Sc. Must know COBOL. 
S/NATURAL, FILEAID, 


ware. ,000/yr, 40h 2 i + 
90 John St. New York, NY 10038. Send 
resume to (RR-44). 





Coordinator, Project Athena, 
System Demonstration 














(COMPUTER me 
PROFESSIONALS 


We Are Expanding Our Data Processing 
Organization. . .To Meet Our Growing 


System Programming Manager - 

jaintain ai enhance OS and re- 
lated telecommunications for indi- 
rect auto finance application envi- 
ronment. Requires 4 years 
experience including TAL, CO- 
BOL, SCOBOL, GUARDIAN, tele- 
communications equipment. Sala- 
ry $40,000 per annum. Job 
location - Woodland Hills, Califor- 
nia. Equal opportunity employer. 
Resume to: 


Box #CW-B4849 


P.O. Box 9171 
Framingham, MA 01701-9171 





MITs Project Athena seeks qualified individual to be responsible for 
planning, developing and implementing orientation lectures and demon- 
Strations of the Athena System Emphasis will be on the educational 
aspects of Athena and the educational software being used. Visitors are 
expected to come from both international and national academic and 
industrial institutions. 


Job requirements include a bachelor’s degree with some computer science 
education. Minimum of one year of experience in computer science field 
(specifically with software) and sufficient ability to develop orientation 
lecture based on project material Understanding of Athena arch 

and hardware very important. Excellent communication skills necessary. 
Interested candidates, send two copies of resume to: Ms. Sally H.Hansen, 
c/o MIT Personnel Office, 77 Massachusetts Ave., Cambridge, MA 
02139. Refer to job number A86-840. 











Business Needs 


Simmonds Precision, a major leader in the development and manufac- 
ture of high performance avionic systems and instrumentation for fifty 
years, is expanding its Data Processing operations to meet its growing 
business and new product line needs. Sur state-of-the-art environment 
features IBM 4300 mainframes running VM, DOS/VSE, DL/1, DMS and 








3 
Get your money’s worth. 
SNA (MVS is being considered), as well as HEWLETT PACKARD and Com puterworld will lower 
WANG mini’s. We seek the following professionals who want to put their s 
— challenge of developing and maintaining this important your cost-per-hire. 


SYSTEMS PROGRAMMERS: ‘si , , “is : 
systems programming installation and mca tach oatw A os ore ond to eiieaiinn eee dor Positions, there’s really only one place you 


quired for these positions. 
SYSTEMS ASSURANCE SPECIALISTS: Bachelor's degree in In every major market, Computerworld reaches more data-processing profes- 
sionals than the local recruitment media. And we reach them for less. 


CS required. Perform quality assurance reviews and issue reports. Act 
= a —— = for all ape ys —— with quality assurance, data 
ye tenon Over 600,000 computer-involved professionals receive Computerworld every 

week. That’s more than any other computer trade journal, business publication, 
or general-interest magazine. 


PROGRAMMER/ANALYSTS: 2-3 years programming, design and 
analysis of manufacturing, financial or engineering systems using 

tke -—_ drone ste ser sae none ——— “vam a ~~ 

in uli - ex i} € with a vendor software pac! sa 4 . . . 

o nn enn Computerworld delivers quality readership, too. Fully 41% of our subscribers 
read Computerworld’s recruitment section every week. And 95% of our sub- 
scribers read this section regularly. The openings they advertised for cover the 
whole gamut of MIS/DP positions -- including systems analysts, computer sci- 


We are located near the beautiful Green Mountains of Vermont. An area 
that will offer you outstanding recreational and cultural activities and easy 
ence & software engineers, directors of MIS/DP, programmers, sales managers, 
and systems managers. 


access to Burlington International Airport, Boston and Montreal. Com- 
pensation is competitive and the benefits are excellent including a liberal 
relocation allowance. For prompt and confidential consideration, please 
As a matter of fact, recruitment advertising has made Computerworld the nation- 
al leader in classified advertising among specialized business publications (ac- 
cording to Business Marketing magazine). 


send resume and salary history to: Judith Werling, Human Resources 
Department, Simmonds Precision instrument Systems Division, 
Compare costs and the people reached. You'll find that Computerworld is the 
number one medium for computer-related recruitment advertising. 


Panton Road, Vergennes, Vermont 05491. Affirmative action/ Equal 
opportunity employer. U.S. citizenship is required 
COMPUTERWORLD, Classified Advertising, P.O. Box 9171, 375 Cochituate Road, 
Framingham, MA 01701-9171. 


Simmonds 
Precision |6) 
A Subsidiary of Hercules Incorporated 


Where Technology Takes Flight“ 
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Sunshine & Opportunity 
Senior 
Systems Programmer 
essive international software firm 


‘S an experienced specialist in IBM 
mainframe VTAM and MVS int internals. 





Our southern California headquarters 
offers a prime Orange County location, 


800-833-8663, (CA) 714-991-9460 
EOE 





RESEARCH SCIENTIST- for contract R&D 





How to Move tod Better 
Computer Environment 


At Compass Computer Services, Inc., we're 
working on the leading edge of IDMS technol- 
Ogy as it applies to real time information pro- 
cessing for Hilton Hotels and Budget Rent-a- 
Car, our parent companies. 


We have a 15 year record of success and our 
present business and future potential is 
remarkably strong. If you haven't found your 
ideal career path, consider a career direction 
towards Compass. 


Here, you won't get the chance to settle into 
a predictable routine because we'll give you 
every opportunity to work on exciting, innova- 
tive programs, with top-notch industry 





Career Diréctio 
From Compass 


We're gearing up for a major applications 
development project and we anticipate 
Openings for the following professionals: 


PROJECT MANAGERS/TEAM LEADERS « 
IDMS PROGRAMMER/ANALYSTS (with 
COBOL/ALC) * DATA BASE ANALYSTS 
IDMS TECHNICAL SPECIALISTS « MVS 
SYSTEMS PROGRAMMER/ANALYSTS 


At Compass, application teams are small, 
communication channels shorter, con- 
cept-to-product cycles quicker. Best of 
all, we'll share the occasional disappoint- 
ments but give you all the glory that 
comes from pioneering work. 








You'll work in an environment that encourages 
you to think creatively and make your own 
decisions. And once you've established a 
record of accomplishment — as a technical 
specialist or manager — you can advance as 
far and as fast as your talent and energy will 


Salaries, bonuses and benefits are what you'd 
expect from a company supported by leaders 
in the hotel and car rental industries. Consider 
also our Dallas, Texas, location. It’s a heck of 

a town, with a growing international reputation 
and more than a touch of cosmopolitan flash. 
And yet it still retains a downhome Texas per- 
sonality of ‘‘blue and bright prairie skies.’’ 


Please send your resume, including salary 
requirements, to: TECHNICAL RECRUITER, 
Compass Computer Services, Inc., 2085 
Midway Road, Carrollton, Tx 75006. PRINCI- 


professionals. 
equations; pe ong and systems 
analysis. Pe ae Eee coca 
courses which include 

languages: INTERLISP and LOOPS. Work 
exp. can be substituted for these specific edu- 
cation ri e . Equivalent exp. would be 
2 yrs designing and building expert systems 
for soorng. sppieations. 40 hvsiwk, 
$2,750/mo. s send re- 

sume with this ad to: Ms. Rush, 40. 
#3029135, Ohio Bureau of ‘ota 
Svcs, P.O. Box 1618, Columbus, OH 43216. 








A joint venture of Hilton Hotels Corporation and Budget Rent-a-car Corporation 


take you. PALS ONLY PLEASE. 


COMPASS 


An equal opportunity employer, M/F 




















CICS/IMS/VSAM DP Series 


CICS/VS Command Level Programming with COBOL Examples By David Lee $29.95 
Used by 15,000 CICS programmers. Considered the best by many DP pros. Presents more exam- 
ples, sample programs and techniques than the other two CICS books combined. 273 practical 
examples. 15 most important CICS applications, each is demonstrated by a sample CICS pro- 
gram. CICS mapset coding, Pseudo Conversational CICS program design, coding, testing and 
implementation. CICS Internal Table Setup, CEDF Debugging, CEMT and CSMT usage, Dump 
Reading, Production Abend Handling, Online report printing, Menu-driven, Data Entry, Inquire 
Update, Browse, VSAM Alternate Index processing, Automatic Task Initiation and much more. 
CICS/VS Online System Design and tation Techniques By David Lee $29.95 
Just published! This book is a must for all CICS programmers and analysts who want to gain 
3 years of heavy CICS experience within several months. It contains 4 parts. Part 1 covers CICS 
advanced features. Part 2 covers CICS design, testing and implementation techniques that you 
must know to survive in the real-life CICS environment. Part 3 lists 100 most common CICS appli- 
cation problems that a CICS programmer may encounter on a daily basis and their solutions. You 
can gain a lot of problem-solving experience instantly by having this list. Part 4 presents 15 most 
important CICS app’ , each is by a sample CICS program 
IMS/VS DB/DC DC Online Programming Using MFS and DL! By David Lee $29.95 
Published in '85. Used by 6000 IMS DB/DC programmers and adopted by AT&T. The only com- 
plete and practical IMS/VS DB/DC programming guide in the market. 245 practical examples. 
Nine major IMS DB/DC applications are presented. MFS format coding, MPP program design, 
coding, testing and imp! 1, BMP pi g, BTS Il Testing, Production Abend han- 
dling, and much more! 
IMS/VS DL Programming with COBOL Examples By David Lee $29.95 
This book covers all the basics of DL’ data base and DL’! batch programming with introduction 
to IMS DB/DC online programming. 212 practical examples, 10 major IMS’VS applications, DL! 
data base concepts, DL’! call usage, DL! batch program design, coding, testing and implemen- 
tation, DL/I JCL setup, BTS I! Testing, Data Base Access Methods, DBDGEN and PSBGEN utility 
usage, Data base load, Logical Data Base and Secondary Index design and processing, and much 
more! 
VSAM Coding in COBOL and VSAM AMS By David Lee $19.95 
Become a VSAM expert in just one month! A practical guide for COBOL programmers using 
VSAM files. Fourteen major VSAM applications written in COBOL, 53 AMS examples to cover all 
types of VSAM file creation and maintenance. Many practical COBOL examples, and OS VS or 
DOS/VS JCL on VSAM files. $17.95 /copy (4 or more) 
Order Your Copies Today! To order by credit card (VISA or M/C), call TOLL FREE 1-800- 
851-5072 or 214-248-7642 (In Texas). To save S&H charges, send $29.95/copy or $24.95 
copy (4 or more copies) to the address below. Allow 1 to 2 weeks for delivery. 
Unlimited Guarantee: Full Refund At Any Time If Not Satisfied. 

CCD ONLINE SYSTEMS, INC. 

TOLL FREE 1-800-851-5072 

16990 Dallas Parkway, Suite 151, Dallas, TX 75248 














VAX Systems 





Chicago Location 





RES is representing a proven leader in the food and beverage industry. They are 
seeking a VAX systems programmer to install and maintain operating and computer 
system level software and to assist programmers and computer users in identifying and 
correcting systems problems. 


To qualify, a minimum of four years in a large-scale computer systems programming 
environment is required. Hands-on experience with Digital VAX computers is necessary, 
interest in learning IBM 4300 series a plus. Must have a B.S. degree in Computer 
Science/Engineering or comparable work experience. An MBA is desirable. 





¢ IMMEDIATE OPENING ¢ NO RESUME NECESSARY 





To apply CALL OUR 24 HOUR, 7 DAYS PER WEEK TOLL-FREE NUMBER LISTED 


BELOW, or send resume to RES R-8686, 7676 Hillmont, Suite 290, Houston, TX 77040. 


Our client is an equal opportunity employer. 


CALL 1-800-221-3333, EXT. R-8686 
CALL TODAY OR ANYTIME 


RECRUITMENT ENHANCEMENT SERVICES, INC 
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NATIONAL UNIVERSITY OF SINGAPORE 
institute of Systems Science (Education Division) 
Calling Computer Professionals who have set a cracking pace 


feds) 


An organization committed to advanced computer education and are playing a key role in the development of 
Singapore as a regional software center. Si is well known as a commercial, jal, industrial 
communications center. American and British expatriates have consistently rated Singapore as one of the top 
Overseas postings. 
We need - 
For the Management and Senior Executive curriculum: 
You will have had experience in either: 
@ Strategic planning for information technology (IT) 
@ information resource management 
pn nee ot aes en 
© Cant ond beneil qnatyals tar 1V erveabuene 
You will have 3 or more years as an IT manager after success as a technology , have succeeded 
joyed direct interaction with senior executive and senior : 
For the Technical curriculum: 
You will have had experience in implementation of: 
e i if r Sy 
engineering 
© Capaclty plarving and performance evaluation 
a : : aa . 
<iitdsataceeanmne ition 
e Relational database systems 
You will have 5 or more years experience as a technology professional. 
In both positions: 
lee reece” os ena diate pe 
Projects in a practical manner, and be not 
You will be - 
a icipating in teaching a postgraduate diploma in systems analysis course 
SEatetanaeeinemion professional short courses to disseminate leading-edge technologies 
e Exploring the use of new methodologies and technologies through project work 
We offer - 
@ Excelient prospects for career development ae 
@ A stimulating working environment in one of the newest and most advanced educational facilities in the 
region 
e@ A competitive salary , ‘ , 
e Attractive fringe benefits, including leave and medical benefits, subsidized housing for non-Singapor- 
eans in certain grades of appointment and provident fund/gratuity benefits. 
Application forms and further information may be obtained from: 
The Director 
Personne! Department 
National University of Singapore 
ieee aug 
Singapore 0511 





ining, have the ability to tackle intellectually demanding 
as a leader in the use of new technologies and methodologies. 


Director 

National University of Si e 
780 Third Avenue, Shite 3460" 
New York, N.Y. 10017, USA 
Tel. (212) 751-0331 


To enable irterviews to be held in early December 86, 
please submit your complete resume as soon as possible. 
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Glaxo Has The 
Prescription For 
Career Success 


seesepenetenr 


The fastest growing research-oriented 
a ‘ pharmaceutical company in the U.S. has an 
opening in its Management Information Services Department. This position is at our 
Corporate Headquarters located in Research Triangle Park, N.C. (near Raleigh/Durham). 


SENIOR PROGRAMMER ANALYST 


Qualified candidate will be responsible for: 

+ Analyzing scientific office automation requirements. 

+ Evaluating and implementing scientific office automation tools. 

¢ Assisting in the development of scientific database applications. 

Background should include a Bachelor’s Degree and 6-8 years programming experience. 
Candidate must possess strong analytical skills, programming so and operating 
system knowledge. Database ‘nowledge and skills, along with good interpersonal and 
communications skills are required. Experience in micro, mini and mainframe computer 
systems as well as pharmaceutical experience is desired. 

Your abilities and potential will be recognized with a competitive starting Salary and bene- 
fits package. Our location offers a mild climate year round, access to some of the finest 
universities in the country, numerous cultural activities and nearby recreational facilities. 
For prompt consideration, please forward your resume, including salary history, to: 


(No Phone Calls, Please) Dept. 86-185E-CW No Private Agency Referrals, Please 


Glaxo Inc. 


P.O. Box 13398, Research Triangle Park, N.C. 22709 


An Equal Opportunity Employer M/F/V/H 








Develop Your Career in Arizona 
With One of the Fastest Growing, 
Investor Owned Utilities in the Country! 


We're seeking top computer professionals who want to develop 
their career and grow right along with us. Our corporate data 
system consists of | IBM 3084 and 3090 mainframes utiliz- 
ing MVS/XA, JES2, TSO/ISPF, ACF/NCP, ACF/VTAM and 
IMS DB/DC in an SNA environment. We also employ a 4341 
with VM/CMS. 


Systems Programmers 


A minimum of 3 years direct experience on one of the 
following: 


¢ MVS/XA, JES2 with OS utilities 

e IMS 1.3 DB/DC with DBRC planning & installation 

¢ ACF/VTAM and ACF/NCP including network definition, 
route planning, CNM product installation (NCCF, NPDA, 
TAF) and trace analysis 


All require experience with system maintenance using SMP/E, 
problem determination and resolution, assembler language 
coding, system generation and dump analysis. Knowledge of 
RACF is beneficial. 


Develop your career with APS by sending your resume to: 
David Bentler, ARIZONA PUBLIC SERVICE 
COMPANY, Dept. CW1103, P.O. Box 53999, Station 
1102, Phoenix, AZ 85072-3999. Equal Opportunity 
Employer. Principals Only. 


Arizona Public Service Company 
Specializing In Bright Futures 
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SOME nate eer 
@ Operating Systems 

You'll be responsible for designing and implementing major enhance- 
ments to UNIX* Operating System software in the areas of performance, 
virtual memory and fault tolerance. A BS or MS in CS and 3-5 years 
operating system development background required. Experience with 
design of O.S. software, particularly virtual memory management, is 
key. 


@ Compilers 

As a key contributor, you'll be responsible for the design, dev: 

and support of compilers and associated programs and utilities of the 
languages subsystems. You should have a strong background in com- 
piler theory and practice, and some knowledge of debugger ii 
interfaces. Knowledge of UNIX and fluency in C is desirable. ABS/MS in 
CS, or equivalent and 5 years related experience, to include 2-4 years 
with compilers is required. 

Tolerant — developers of a fault tolerant, UNIX compatible super mini- 
computer system for OLTP (on-line transaction processing) and 
comm environments — offers excellent salaries and benefits. Please 
send your resume to Professional E: , Tolerant Systems, 81 
East Daggett Drive, San Jose, CA 95134. We are an equal opportunity 
employer. Principals only, please. 


We also have Customer Support positions available in OS and 
Datacom Software. 


“UNIX is a registered trademark of AT&T Bell Labs. 


Tolerant 
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Where Technology Means Business _ 
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MANAGER OF TECHNICAL SERVICES 








Lead A ae 


$1.7 Million Department 


GOLD CIRCLE, a billion dollar mass merchandiser, is seeking 
an individual fully capable of assuming managerial responsi- 
bility for a Technical Services Department with a budget of 
approximately $1.7 million. Our fast-paced Technical Services 
Department is a key component of Gold Circle’s MIS operation, 
which supports 76 Gold Circle stores, 15 MainStreet stores 
(a sister division within the Federated Department Stores’ net- 
work), 3 distribution centers and 2 corporate offices. Our instal- 
lation consists of an IBM 3084 mainframe with OS/MVS/XA and 
includes TSO with VIAM/NCP and ROSCOE as well as other 
highly sophisticated systems and tools. As Manager of Tech-- 
nical Services based in our Columbus, Ohio headquarters, 
you will have department-wide accountability for Data Commu- 
nications, Operating Systems, program products and On-line 
Systems. 





The candidate we select will possess a full spectrum of strong 
management skills and will have a proven track record of lead- 
ing a technical department, planning its agenda and directing 
its staff to ensure on-time, high-accuracy completion of assigned 
projects. You are required to possess a Bachelor’s degree or 
equivalent experience as well as a good overall working knowl- 
edge of technical services hardware and systems software. 


We are prepared to offer the chosen individual a competitive 
salary and an excellent benefits program that includes attrac- 
tive relocation provisions. For confidential consideration, forward 
your resume to: Executive Recruiting, GOLD CIRCLE 
STORES, P.O. Box 63, 6121 Huntley Rd., Worthington, Ohio 
43085-0063. An Equal Opportunity Employer M/F/H/V. 


a 
e) 


A Division of Federated Department Stores, Inc. 


You want 
your business 
to keep moving 
ahead, right? 


Then you need quick, time- 
saving solutions to your per- 
sonnel and equipment prob- 
lems. Classified advertising 
in the #1 trade publication 
for the computer industry is 
the obvious way to get 


Classified Advertisin 

in COMPUTERWORL 
Our classifications include 
Position Announcements, 
Buy Sell Swap, Software 
For Sale, Time & Services, 
Business Opportunities, 
Real Estate and the Bulletin 
Board (the ideal, low-cost 
way to sell pieces of comput- 
er equipment). 


lf you are looking to hire 
computer professionals or to 
buy or sell equipment, con- 


Why look 
for ajob | 
when weve 
got your 
career? 


The difference between another job 
and a new career could begin here. 

In Data Processing (our people are 
professionals from the field in which we 
place you, well known and knowledgeable). 

ROMAC® meet with success. Con- 
tact the ROMAC office in your business 
community. 











tact us at 1-800-343-6474 
or, in Massachusetts, call 
617-879-0700. Our mailing 
address is 


COMPUTERWORLD 
375 Cochituate Rd. 
Box 9171 
Framingham, MA 
01701-9171 


It's about the biggest step 

forward you can take toward 

_— your business prob- 
S. 





4% ROMAC 


Franchises available. For more information call 1-800-341-0263. 

Albany, Aianta, Bala Cynwyd PA, Baltimore. Bloomington MN. Boston. Buffalo, 
Charlotte, Chicago. Cleveland, Columbus, Dallas, Dayton, Denver, Detroit. Fort 
Lauderdale, Hartford, Houston, Jacksonville, Memphis, Milford CT. Milwaukee. 
Minneapolis, Orlando, Paramus NJ. Philadelphia, Phoenix, Portland ME: 
Portsmouth NH. Providence. Raleigh Durham, Richmond. Rochester. St. Louis. 
Tampa. Washington DC., Wellesley Hills MA, Wilmington DE. Winston-Salem 


ROMAC & ASSOCIATES 
Professional Personnel 
Consultants 
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THE 41H GENERATION GAP 
JUST GOT WIDER. 


4th generation language is the only 
way to quickly develop the critical 
applications that managers need to 
successfully manage a company. That’s 
why the software industry has been talking 
about 4th generation languages for so long. 

Unfortunately, to some software 
companies 4th generation languages are still 
just talk. 

Today, ADR/IDEAL*, our 4th generation 
application development system, is in its 
fourth release. And is the system of choice for 
more than 750 companies around the world. 

Because IDEAL is better than the soft- 
ware that comes with the hardware. It lets 
managers get the information they need and 
supports virtually all of a company’s 
applications. 

And in its latest release, we’ ve found 
new ways to reduce CPU time and eliminate 
I/Os. Or to put it another way, IDEAL now 
runs 30 to 50 percent faster. 





But the real speed of IDEAL is revealed 
when you create applications. 

Because IDEAL applications are written 
much faster than COBOL applications. On 
average, 10 to 15 times faster. So they’re ready 
to run in a matter of days instead of months. 

Another reason IDEAL programmers 
work so fast is because they work on-line 
without inierruption. Because IDEAL is the 
only system with an interactive workstation. 
And complete facilities for prototyping, 
developing, testing and maintenance of both 
on-line and batch programs. 

But IDEAL programmers don’t just 
work faster, they work better. Because IDEAL 
is the only system that uses intelligent editors 
to generate syntactically correct code. 

And IDEAL programs are easier to read, 
understand and maintain. Because IDEAL 
is the only fully structured 4th generation 
language. It doesn’t create “spaghetti code.” 

So it’s no wonder so many companies are 
willing to pay more for IDEAL. IDEAL does 
more. And does it faster. In fact, nothing even 
comes close. 

And we're widening the gap. 

For more information about IDEAL, mail 
us the coupon. Or call 1-800-ADR-WARE. 


| Princeton, NJ 08540 1-800-ADR-WARE. in NJ, 1-201-874-9000. | 


() Please send me more information about ADR/IDEAL* | 
C Please have an ADR® Representative call. 


| Name Position 








| Addre 





| City 





| Company | 
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For information about ADR Seminars call 1-800-ADR-WARE. 
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OMAR] COOKIE 


Like you, 
SyncSort DOS 
is cut from 


a special mold. 


Call (201) 930-9700. 


It’s healthy 
for your 


system. 





SyncSort DOS vs. SM2 
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One thing about smart cookies, they can spot each other a 

mile away. 

While they dont flaunt their derring-do, they quietly know they're 

the best at what they do. Because substance shows through. 

Every time. 

Especially when the going gets tough. And rough. As it often does in 
aDOS environment. 


For example, a smart cookie doesnt crumble under the pressure of 
too many programs and too few programmers. 


A smart cookie doesn't waste dough — but picks and chooses the 
right ingredient to keep production on the rise. 


And sometimes, even, a smart cookie has to be a mighty tough 
cookie. That means being on the job constantly. Keeping things 
running and humming. Without draining vital resources. 


All of which brings us to our smart cookie: SyncSort DOS. A cut 
above the rest if you ever saw one. Check these delicious 
advantages. 


BETTER PERFORMANCE 

Pop one into your system and youll see a mouthwatering difference. 
Immediately. SyncSort DOS will give you performance 
improvements like those shown in the chart on the left. 


And performance features such as: 


e Automatic Secondary Allocation — With this feature your 
sorts will never run out of disk space, i.e., no “sort capacity 
exceeded” messages. 


BETTER FEATURES TO IMPROVE PROGRAMMER 
PRODUCTIVITY 
As you begin to digest SyncSart DOS, youll find it more and more to 
your liking. With ingredients that cut down to size the amount of 
programming time going into applications. 
© SortWriter — A powerful tool that can produce extensive 
reports as a by-product of your normal sorting — without user 
exits and the associated programmer investment. Headers, 
trailers, total and sub-total capabilities provide flexible formatting. 


Record Formatting — Powerful features like INCLUDE/OMIT, 
INREC/OUTREC, SUM and others — with capabilities like data 
conversion, editing, insertion of literals. 


¢ Multiple Output — From a single sorted file, you can create 
multiple files and reports. Each can include the same or different 
data as determined by INCLUDE, OMIT, OUTFIL or OUTREC 
parameters. 


BETTER CUSTOMER SERVICE 

Still another sweet advantage of SyncSort DOS: help is always there 
when you need it. 85% of all requests for service are resolved within 
24 hours. We always rise to the occasion. 


The moral to this story: smart cookies are quick to reject half-baked 
solutions in favor of SyncSort DOS. Call us for a demonstration. 
Once you get a taste you will be hungry for more. 

SyncSort DOS 

One smart cookie deserves another. 


Syncsort Incorporated 50 Tice Boulevard, CN18, Woodcliff Lake, N.J. 07675 
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hard to see how. The computer 
has made easier the work of both 
the public and private sectors. 
The federal government is the 
computer industry’s largest cus- 
tomer, and have been - 
vital in conducting public busi- 
ness and keeping the govern- 
ment ’s work force from growing 
far beyond present levels. 

The computer has made all in- 
dustries more productive while 
promoting the nation’s economic 
growth and foreign trade. The © 
computer industry’s annual pro- 
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Computer 
from the public debut in 1946 of 
Eniac, the Electronic Numerical 
Integrator and Computer. The.e 
were worthy attempts at comput- 
ing before Eniac, particularly 
Charles of 


the Analytical Engine in the 
1830s; Howard Aiken’s very use- 
ful, though basically mechanical, 
Mark in 1943; and Sohn Atana- 
soff’s prototype ABC, a model 
that lead to a judge's decision in 
1973 stating that it was Atana- 
soff who invented the concept of 
the ‘automatic digital computer.” 
But none of these machines 
really rivaled Eniac — it was the 
first large-scale, fully functional, 
all-electronic digital computer. 
More than 
changed the definition: of “‘com- 
puter” from ‘‘a person who com- 
putes” to ‘‘a machine that com- 
putes.” In doing so, Eniac 
changed not only the way man 
counts but the way he thinks as 
well. 
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Presper Eckert 
helped launch the 
Computer Age in 1946 
when he and John 
Mauchly invented Eniac, 
the 30-ton “electronic 
brain,” at the University 
of Pennsylvania’s Moore 
School of Electrical Engi- 
neering. Eckert, 67, still 
works as vice-president 
and technical adviser at 
Sperry Corp. He spoke 
with Editor George 
Harrar. 


Eniac is considered the first 
large-scale electronic digital com- 
puter. What do you consider it? 

ECKERT: It was the experi- 
mental model, not quite the proto-- 
type: The machine was not com- 
mercial in that it was for a special 
government agency, the Ordnance 
Department within the Ballistics 
Research Laboratory, where they 
actually used it for 10 years. 

The interesting thing about 
this device was that it wasn’t like 
the first airplane, which flew a 
couple of miles and proved a prin- 
ciple but didn’t carry any useful 
passenger or freight traffic. This 
thing actually did tiseful work. 

It was like a suspension bridge 
in that the first full-scale model 
you built had to work. It was not 
like the airplane or the first light 
bulb. By the way, Edison’s light 
bulb was not the first light bulb. 
People were manufacturing light 
bulbs 25 years before that. They 
just weren’t very good; they 
burned for just a couple of hours. 
His burned for 40, a tremendous 
improvement. 


So you're saying there’s the 
same relationship between Eniac 
and earlier computers? 

ECKERT: Well, [John] Atana- 
soff claimed to have built some- 
thing. Number one, if you exam- 
ine his circuits and things, you 
find it wouldn’t have worked. 
Number two, he applied for a pat- 
ent and was told he didn’t have 
sufficient information to apply. 
Number three, he had no method 
of program control — he didn’t 
have the concept of subroutines. 








It was arudimentary attempt 
that was never carried through; it 
was a complete failure. Why some 
judge inferred otherwise is hard 
to say. The legal system’s nuts — 
we know this from many things. 


We know John Mauchly had 
seen the Atanasoff Berry Comput- 
er in his visit to lowa. Had you 
seen it? 

ECKERT: I don’t even know if 
he saw it. I know that he heard 
about it from Atanasoff and saw 
something there, a few tubes 
hooked up. 

It might be equivalent to say- 
ing that Atanasoff had some 
ideas for storage which were nev- 
er fully instrumented, and he had 
an idea for building an adder 
which he had instrumented and 
said worked. But nobody else 
knew whether it worked or not. 

Some of the drawings we ex- 
amined wouldn’t have worked. 
He had no program control sys- 
tem worked out. He wasn’t aware, 
as Mauchly and I were, of the 
concept of subroutines, and sub- 
routines of subroutines, which 
Eniac allowed. 

A lot of other people think 








Charles Babbage invented the 
first computer. Well, Babbage had 
some ideas for gears and wheels 
and did have some idea of pro- 
gramming but never got any of it 
to work. 


How about Howard Aiken’s 
Mark I? 

ECKERT: As originally de- 
signed, it had the principle of 
storage, which was already in 
tabulators, so that wasn’t new. It 
had the idea of transferring num- 
bers from one register to another, 
but it was not done electronically. 
We were the first to do that elec- 
tronically, which is an important 
difference. 

The other remarkable thing 
about the Mark I is that it did not 
have the subroutine concept. If 
you wanted to do the same opera- 
tion on successive sets of num- 
bers, over and over, as you doin 
an integration of ballistics tables, 
you had to write out the program 
in machine language over and 
over again for each new event 
that arrived on the tape — a 
straight linear program, with no 
loops. 

As far as I’m concerned, 

















NEC’S PINWRITER P5XL 


Our Pinwriter® PSXL printer has changed forever the way people look at dot matrix printing. 

It's the first 24-pin dot matrix printer to use a letter-quality multistrike film ribbon—the same 
ribbon used in typewriters and letter-quality printers, such as our Spinwriter® So for the first time 
in computer history there is a printer that honestly does everything. A printer that produces 

oe a important letters and documents with crisp, black, true letter-quality 
_ . printing. But with all the speed and graphics capability dot 
Dear Mr. Black: * matrix printers are known for. 
d Fast, black letter-quality printing will be the primary 
Actual line printed reason many people will buy a P5XL printer. But there are 
aewith a i POX Print "plenty of other good reasons. In fact, it's the most versatile printer 
Ae: ever created for personal computers. 

It can use an mained ribbon to print seven other colors plus black. And it has the best graphics 
resolution of any impact printer you can buy, due in part to our advanced 24-pin printhead. Plus it 
can print more type faces automatically than any other dot matrix printer. And it's quiet and fast. 

You can also expect a P5XL printer to turn out millions of characters before it will need 
service because it has the highest reliability rating in the industry. And there's a nationwide network 


CaC Computers and Communications The chevrons and serpentine designs are registered trademarks of Binney and Smith Inc., used with permission. 
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MADE BLACK A PRIMARY COLOR. 


of NEC Customer Service Centers to take care of maintenance. 

Now, while the Pinwriter PSXL performs a little black magic, you won't have to go in the 
red to buy it. 

The Pinwriter P5XL is the latest addition to the most advanced and extensive family of 24-pin 
printers available. os See it at your dealer or for an information package that includes 

actual print samples, call 1-800-343-4418 (in MA 617-264-8635). 
, Or write: NEC Information Systems, Dept. 1610, 
1414 Massachusetts Ave., Boxborough, MA 01719. 
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SYSOUT Management | 
Made Easy With $AVRS 


UNTIL NOW there has not been an integrated approach to the 
management and archival of SYSOUT and SYSLOG. $AVRS, from 
Software Engineering of America, solves this problem by completely 
automating the management and storage of this critical JES output. 





$AVRS features and benefits: 


ability to capture and distribute all types 
and sizes of reports and listings 

savings in printer and paper costs 
Savings in personnel costs 
comprehensive production and test JCL 
error checking 

immediate access to JCL of failing jobs 
through any terminal 

complete ISPF interactive and batch 
retrieval facilities 2 

archival and retrieval of SYSOUT by class, 
name, time, etc. 

increased data center security 
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_ $AVRS is saving thousands of dollars daily at over 750 
data centers by providing efficient and cost effective 
management and archival of SYSOUT and SYSLOG. 


To obtain further information on how 
$AVRS can benefit your installation, call 
SOFTWARE ENGINEERING OF AMERICA at (516) 328-7000. 
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was that if we used computers to take all of 
the known functions that had been produced, 
consider the rate at which new ones were 
being invented and turn out books containing 
these thousands of pages of numbers, that 
would satisfy most engineering requirements. 
At the speed Eniac ran and with the number of 
tables needed, it would require about six ma- 
chines. 

That leaves out bookkeeping. Apparently 
he felt punch cards would take care of that 
application for the foreseeable future. He was 
a very dogmatic, clear-cut speaker, a tremen- 
dous speaker — he could convince anyone in a 
room that he was correct until they walked 
out and thought about it more carefully the 
next day. He said this very forcefully, and the 
word got around. 

He realized very soon afterwards that this 
was a very narrow view of things. It was 
correct in the sense of what he thought about. 
But there were many other spheres out there 
that he didn’t consider. He later publicly re- 
tracted that statement. 

Grace Hopper worked for Howard Aiken 
and left him to come down and work for us. 
She was, in a sense, one of the world’s first 
programmers. Certainly the various young la- 
dies who worked for us at the Moore School 
programming the Eniac were also some of the 
first. I think she actually had worked on the 
programming for this mechanical machine, the 
Mark I, even before that. 

Lady [Ada] Lovelace, a friend of Babbage, is 
considered to be the world’s first programmer 
by some people because she did some program- 
ming for a semi-imaginary machine that never 
worked. 


Why were all of the early programmers wom- 
en? 

ECKERT: We had grabbed all of the men we 
could to do the engineering. It was during the 
war, and anymore, engineers were scarce. It 
was difficult to even hang on to them. They 
brought me down for induction six times, and 
finally it took a letter from the head of Civil 
Service and the head of ordnance to keep me 
from being drafted. 

The local draft department was irate — the 
head of it wasn’t, he didn’t want to send me; 
but the other two were businessmen. All of 
their friends’ kids were being sent over to the 
war, and they saw no damn reason why I 
shouldn’t be sent over. 

Every time the head of the board wasn’t 
looking, they had me drafted again. One day 
he was on vacation, and they dragged me in. 
That’s the time the university got the letter 
signed by both the head of ordnance and the 
head of Selective Service. That’s what it took 
to stop them. 

So it was hard to get engineers who weren’t 
drafted. 

Some of these women were quite good. Kay 
Mauchly [the wife of John Mauchly] was work- 
ing on the Analyzer. Some of them had been 
math majors. Some of the best programmers 
we had, though, had no more than a high 
school education. 


Do you ever see Grace Hopper now? 
ECKERT: I haven’t seen her in years. 


Do you know how the term ‘“‘bug”’ originat- 
ed? 

ECKERT: I know how Grace Hopper thinks 
it originated. She tells this fanciful story. As 
far as I know, this was a term in use by 
engineers, both mechanical and electrical, for 
difficulties in the equipment long before Grace 
Hopper ever heard of any of these things. 
What it amounts to is that it was a new term to 
Grace. I’ve never called her up and told her 
that that’s nuts, but it is nuts. That term was 
in wide use before then. 


Do you own a personal computer? 

ECKERT: As of a month ago, and just after I 
bought it I was sick for a few weeks, so I’ve 
hardly done anything with it. 


What model do you have? 


Today's computer rooms could hold only a portion of Eniac, which occupied 15,000 square feet at the Moore School. 
Technicians worked inside it to check the 18,000 vacuum tubes and maintain the 30 tons of hardware. 


ECKERT: It’s a Sperry IT, which is a clone 
of the IBM Personal Computer AT. It’s manu- 
factured for Sperry by Mitsubishi Electronics 
Corp. It’s sold also under the name Leading 
Edge. It has a few slight improvements, but it 
is essentially the same machine. 


Why did it take you so long to get a personal 
computer? 

ECKERT: I didn’t need it. I still don’t need 
it. I got it because they offered it at a very 
attractive low price. I never liked the printers 
for small machines. They were too noisy, these 
dot printers and wheel printers. 


So millions of people bought personal com- 
puters long before one of the coinventors of the 
computer. 

ECKERT: Why didn’t I get one? Anything I 
had to do I could come in and do it on some 
computer around here, free and easier. 

I don’t believe in the personal computer as a 
home computer. I don’t think that the average 
person, in doing his income tax — particularly 
now that it’s simplified — or in keeping his 
household accounting records, needs that. I 
have about 75 real estate rental properties 
that I have to do some accounting on. Even 
then, [ couldn’t justify a personal computer for 
the little work that’s involved there. 

The reason I bought a personal computer 
now is that I have some engineering problems 
on which I want to do some calculations at 
home. The machines are cheap and fast 
enough now that I can do it. 


What about word processing as a good home 
use of the PC? 

ECKERT: Yes, that’s probably the main jus- 
tifiable reason. But don’t forget, they’re put- 
ting word processing ability in machines that 
are just small inexpensive word processing 
machines that are probably easier to operate 
than most computers. 

So the typewriter and the computer as a 
word processor are merging. As time goes on, I 
think we’ll see dedicated word processors for 
people who don’t want to get into anything 
else. 

Or if you’re going to play games on a per- 
sonal computer, I suppose that’s all right, too. 
But that’s kind of like a hula hoop — you'll get 
tired of that after a while. 





I don’t mean to say that someday the com- 
puter won’t be an important part of the house- 





hold. I just don’t think that’s here yet. 


From what you’re saying, it’s not that the 
power isn’t there yet. 

ECKERT: No, the power is there for what 
we've been talking about. But there are other 
applications. For instance, if I want to build a 
robot to dust the furniture without breaking 
the Dresden doll on the table, I need a sophisti- 
cated computer that operates fairly fast in 
real time. 

The point also is that the more speed you 
have to throw at a problem, the sloppier the 
programming can be and also the more user- 
friendly the program can be made. A great 
deal of speed may be used to build a bridge 
between how you and I like to do things and 
how the machine likes to do things. We have 
used a lot of speed even in the present PCs to 
build that bridge as far as it has gone. I don’t 
think that bridge has been built far enough 
yet. I think the machines are still too obscure 
in the way they run. It’s going to be easier to 
throw extra speed in these machines and teach 
them more than it is to teach all of the popula- 
tion more about using them. 

So there is a need for this high speed not to 
do these everyday things as far as the actual 
function goes but to build this more graceful 
bridge to the human being through such tech- 
niques as so-called artificial intelligence, 
which I think is an awful name. 


Do you have a better name? 

ECKERT: Oh, I haven’t tried to think of a 
better name. ‘Artificial intelligence” just 
doesn’t convey much of anything. Also, it 
gives a lot of misleading ideas. It’s not artifi- 
cial intelligence — it’s a matter of putting the 
various gestalts that a human being uses in the 
machine, and it’s also a matter of making the 
machine able to modify its own gestalts to 
perform these problems. 

I might even consider the name “gestalt 
process” or something like that. 


What kinds of applications do you expect 
from artificial intelligence or whatever you 
would like to call it? 

ECKERT: I think it’s going to influence most 
of our programming. But it’s a speed burner. 

In robotics and in home computers, where 
you are trying to adapt to the way a human 
being thinks more and you don’t really need 
the speed to do the basic arithmetic, 
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In on-line transaction processing, cost per 
transaction is... 

Concurrent Computer Corporation offers you the per- 
formance, full functionality, reliability and growth path 
you need for your on-line transaction processing sys- 
tem. All at a price you just cant beat. And we can 
prove it. 

The Proof-Whether you measure cost/performance 


by the Debit-Credit benchmark (ET1), the TP1 
benchmark, or your own, we've got the numbers. 


Transactions Per $ 
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0 & 50 60 2 80 
K$/Transaction/Sec (Debit/Credit) 
Systems start at $15K per transaction. And can grow to 
more than 100 transactions per second depending upon 
your application. 

The Rest-Our computer family is fully compatible so 
your system can grow as your application does, without 
rewriting your software. 

We offer a high degree of IBM (SNA) and ISO connec- 
tivity as well as a full set of communications networking 
faci 


You dont have to sacrifice functionality to get cost/per- 
formance either. We offer a powerful, easy to use rela- 
tional database manager and transaction controller, as 
well as fourth generation languages and a comprehen- 
sive Office automation package. 





If total system cost is as important to you as performance, 
we Can help put numbers on your bottom line. 

Call 1-800-631-2154 or write to: 

Concurrent Computer Corporation 

2 Crescent Place 

Oceanport, NJ 07757 
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which is frequently trivial, I think 
they are going to be greatly influ- 
enced by it. 

Take Apple Computer’s Macin- 
tosh. They burned up a good deal of 
the speed of the chip to make that 
machine have more useful displays, 
icons and menus. They burn up 
most of the speed to make that 
thing more edible to the human 
being rather than to turn out more 
production. 


And you think that’s the best way 
to go? 

ECKERT: Oh sure. I’m not saying 
that the Macintosh has picked the 








best balance. Other people are jug- 
gling windows and all kinds of oth- 
er schemes. 


ECKERT: With atomic weapons 
we obviously have a tiger by the 
tail. The advice to let it go is hardly 
worthwhile. So “Star Wars”’ is 
hopefully a way to shoot a tran- 
quilizing dart into the lion so that 
we can safely let the tail go. I think 
it’s a valuable thing to do and not a 
potentially bad thing. 





ts it feasible? 

ECKERT: I don’t think we know. 
If someone had asked us when we 
were building the Eniac if it was 
feasible, we would have said yes, 
and I could have produced any 
number of people who were saying 
no. I'll tell you one thing, the origi- 
nal Eniac could have been invented 
at least 10 years earlier in that the 
vacuum tubes that were available 
were not vastly different in reli- 
ability or characteristics than the 
ones we used. 


Why wasn’t it built sooner? 
ECKERT: You can’t really distin- 
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guish hardware and software any 

more, because what you put in the 
software and what you put in the 

hardware are interchangeable. The 
only reason you put more things in 
the software is to get lower cost in 
the hardware. And the only reason 


. you put more things in the hard- 


ware is to get more speed out of the 
hardware-by not depending so 
much on the software. They are 
part of the continuum of ideas. 
These ideas had not jelled, despite 
some false starts by Babbage. 

Today we still have a lot of ideas 
in artificial intelligence that 
haven't jelled yet; they’re just pok- 
ing around, and we’re trying to 
figure out where to put them. If 
people had formulated an idea 
about what they had wanted to do 
10 years earlier or maybe even 15 
or 20 years earlier, they could have 
done it with vacuum tubes. 


When Eniac officially debuted in 
February of 1946, were you sure 
that it would work? 

ECKERT: I’m not much of a wor- 
rier on things like this. I’m a person 
that says if it doesn’t work, what 
do we have to do to fix it? We built 
a few things on a bench that 
worked only a few months after we 
started. When I saw those work 
and varied the voltages and fre- 
quencies and found out what the 
margins on them were, I said that 
the rest of it is just piling more of 
these grains of sand into the bucket 
until we get the bucket filled. 


The first occasion that the gener- 
al public had to see a large comput- 
er in action was Univac | tabulating 
the 1952 presidential election on 
TV 


ECKERT: Yes, I was there. In 
fact, they got the results that pre- 
dicted a landslide, and the people 
from the network were afraid to 
put it on. They threw the copy in 
the wastebasket, and I retrieved 
the carbon copy — which wasn’t 
damaged — and I still have it at 
home. When-they decided the ma- 
chine was right and all the com- 
mentators were wrong, they used 
this carbon copy to read what the 
machine had done earlier. 

Everyone said, ‘‘See, people 
didn’t trust the machine, and the 
machine was right, and the people 
were wrong.” 


How do you describe the value of 
computers to society? 

I had a teacher at Pennsylvania 
in electrodynamics, which turned 
out to be a cc: .2 in the special 
theory of relativity. He said that 
the problem you deal with in engi- 
neering can be divided into catego- 
ries — problems of complexity and 
problems of perplexity. 

Of course I thought of that in 
connection with computers. Com- 
puters take the burden of complex- 
ity off of us and leave us with the 
problems of perplexity. The prob- 
lems that always keep us from 
moving to the next stage, in artifi- 
cial intelligence for example, are 
not of complexity but of perplexi- 
ty. It’s just as tough now as it was 
for Einstein. 


How do you rank the computer in 
terms of the great inventions of his- 


Like books in a library. It affects 
everything at least a little bit, and 
some things it will affect a lot. 














Micro-to-Mainframe, 
‘we make sense 


ea 


Assingle PEP emulation board puts almost 
any mainframe at your fingertips. Chang- 
ing from one host to another is as easy as 
a few quick keystrokes. You save an ex- 
pansion siot, save costs . . . and get all the 
high-powered emulation features you’re 


Your computer will tell you . . 


Burroughs 


(even multiple emulation!) all on the same 
expansion board! It costs less than sep- 
arate hardware, and it cuts the clutter on 
your desk. Take your choice of PEP 


. we make sense 


with multi-level access control built into 
your terminal emulator. COMLOK lets you 
assign different access levels for up to 
32 designated users or user groups, with 
i encrypted . 


© PEP-based emulation ¢ assign 
execute-only or read/write access per file 
© accepts up to 32 user ID's * high-speed 
DES encryptionddecryption ¢ day definable 


Product Information Centers United States: 1(800)235-0030 Canada: 1(800)323-0030 


@& a member of the Canada Lease group of companies 


Only one company is ready 
to serve as your “single 
source’’ for full-featured 
terminal emulation and 
emulation-based products. 
We’re Computer Logics. And 
no matter what host environ- 
ment you work in, Computer 
Logics has a complete family 
of micro-to-mainframe solu- 
tions to help you get a better 
return on your computer 
investment. 

Take a closer look. 

Here are just a few ways to 
get more out of micro-to- 
mainframe communications 
with Computer Logics: more 
power; more flexibility; more 
productivity; more control. 
We have more ideas you 
should know about, too. Call 
us, toll free, for more details 
on what Computer Logics 
can do for you. 


UTS Gateway: 

Opens the door to LAN-to-Sperry 
Multiply the power of micro-to-mainframe 
communications with all-in-one support 
for your Novell-based local area network. 
Any PC on your LAN becomes the net- 
work’s communications server in minutes, 
with no additional hardware. 


Computer Logics 
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WORKSTATION 


IS THIS FAST, 


PEOPLE BUY 
THEM ATA 
- RECORD PACE. 


DOMAIN isa registered trademark of Apollo pv aes Inc. , Series 3000 and Personal Workstation are trademarks of Apollo Computer aes DEC isaregistered 
trademark of Digital Equipment ration, IBM and IBM PC ATare registered trademarks of International Business Machine Corporation, UNIX isa 
AT&T Bell Laboratories, Inc., ETHERNET is a registered trademark of Xerox Cor 


trademark 
ae. Lotus and 1-2-3 are trademarks of Lotus De Sedieaas Corp., MultiMate 
isa trademark of MultiMate International Corp., Microsoft Word is a trademark of Microsoft Corp. 
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J. Presper Eckert, John 
Mauchly and a team of 
50 complete the Elec- 
tronic Numerical Integra- 
tor and Computer (En- 
iac), the first large-scale, 
electronic digital com- 
puter, at the University 
of Pennsylvania’s Moore 
School. Weighing 30 
tons, standing two sto- 
ries and covering 
15,000 square feet, En- 
iac operates at 357 mul- 
tiplications per second. 
Sponsored by the Army, 
the $500,000 project is 
aimed at designing a 
computer for the rapid 
calculation of military 
ballistics tables. 


Though their computer 
is a success, Eckert and 
Mauchly leave the 
Moore School over pat- 
ent disagreements a 
month after Eniac is un- 
veiled and form their 
own company, the Elec- 
tronic Control Co., to de- 
sign a Universal Auto- 
matic Computer 
(Univac). 





Computerworid time line compiled 
by Michael Sullivan-Trainor. 
Design: Mitchell J. Hayes. 

Photo research: Christie Sears. 


Photos courtesy of: 
Sperry Corp. - Eniac, Univac |, BINAC, 
Univac delivered to Census; institute for 
Advanced Study - John von Neumann; 
Bureau of Census - Waiter Cronkite with 
Univac; Associated Press - Jay Forrester; 
MIT Museum - Whirlwind, Ken Olsen, 
PDP-1, John McCarthy; Burroughs Corp. - 
Corp. - Cyber 205, 
Seymour Cray, students using comput- 
ers; True Basic, inc. - Thomas Kurtz an 
John Kemeny; Stanford University - 
Joshua Lederberg; Data General Corp. 
Edson de Castro; intel Corp. - 8008 
processor; Stu Rossner, Subroutines - 
Thi T. Truong; MITS - Altair; Cray Re- 
search, inc. - Cray 1; Microsoft Corp. - 
Bill Gates; Radio Shack, a Division of 
Tandy Corp. - TRS-80; IBM - IBM Person- 
al Computer; Lotus Development Corp. - 
Mitch Kapor; lowa State University - 
John V. Atanasoff; Lanier Business Prod- 
ucts, Inc. - Jimmy Carter; Compaq Com- 
puter Corp. - Deskpro 386; Sharon Hail - 
crowd with Apple lIC. 








IBM decides not to in- 
vest in computers be- 
cause the market, with 
an installed base of six 
units worldwide, is too 
small. 


At Bell Labs, William 
Shockley, John Bardeen 
and Walter Brattain de- 
velop the first ‘‘transfer 
resistance”’ device, 
which becomes known 
as the transistor, a revo- 
lutionary replacement 
for the cumbersome 
vacuum tube. 


Grace Hopper docu- 
ments the first computer 
bug, a dead moth found 
in a cabinet of the Mark 
ll. She immortalizes the 
insect by pasting it in 
her logbook beside a 
note about the incident. 


Jealous of Eniac’s suc- 
cess and miffed at How- 
ard Aiken, who snubbed 
IBM at the Mark | dedi- 
cation, Thomas J. Wat- 
son Sr. orders built an 
Eniac-like computer, the 
Selective Sequence 
Electronic Calculator 
(SSEC). With more than 
12,000 vacuum tubes, 
SSEC becomes the tar- 
get of cartoonists and 
motion picture makers, 
who use its huge size 
and flashing lights to il- 
lustrate the outlandish- 
ness of computers of 
the period. 


Maurice Wilkes of En- 
gland’s Cambridge Uni- 
versity builds the first 
stored-program comput- 
er, the Electronic Delay 
Storage Automatic Com- 
puter (EDSAC). A stu- 
dent at Eckert’s and 
Mauchly’s Moore School 
lectures, Wilkes works 
with a copy of John von 
Neumann's draft on the 
Electronic Discrete Vari- 
able Automatic Comput- 
er (EDVAC) to beat out 
the Americans. 





The computer age 
A time line, 


1946 A.D. to 2000 A.D. 
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MIT's Claude Shannon 
builds the first chess- 
playing machine, called 
Caissac. 


i2 


Standards Eastern Auto- 
matic Computer (SEAC) 
and Standards Western 
Automatic Computer 
(SWAC) are built by the 
National Bureau of Stan- 
dards as the first and 
second American elec- 
tronic stored-program 
computers using all-di- 
ode logic. 


After renaming their 
company the Eckert- 
Mauchly Computer 
Corp., Eckert and 
Mauchly complete the 
Binary Automatic Com- 
puter (Binac) for Nor- 
throp Aircraft Co., mak- 
ing it one of the first 
operational stored-pro- 
gram computers. 


MIT's Jay Forrester con- 
ceives the idea of orga- 
nizing magnetic core 
computer memories, a 
notion developed by An 
Wang, into a grid or ma- 
trix, providing a far 
greater practical applica- 
tion than a serial con- 
nection. 





1950 
Von Neumann’s EDVAC 
is finally complete. Hav- 
ing lost the distinction 
as the first stored-pro- 
gram computer, it is still 
the first to use binary or 
digital mathematics. 


Kurt Vonnegut Jr. writes 
about “‘EPICAC ’’ in one 
of the first computer 
love stories. 
Remington-Rand Corp. 
buys the financially trou- 
bled Eckert-Mauchly 
Computer Corp. 


1951 
The Universal Automatic 
Computer, Univac |, 
made by Remington- 
Rand and operating at a 
rate of 2,000 computa- 
tions a second, is deliv- 
ered to the U.S. Bureau 
of the Census as the 
first American commer- 
cially produced computer. 


Wang Laboratories, Inc. 
is founded by An Wang 
and family. The compa- 
ny starts in a $70-a- 

month office in Boston. 





Despite attempts by its 
sponsor, the Navy, to kill 
the project, the Whirl- 
wind computer is com- 
pleted at MIT by Jay For- 
rester and Ken Olsen. 
The first 16-bit minicom- 
puter, Whirlwind can 
perform calculations on 
data in parallel, inaugu- 
rating real-time comput- 
ing. 


1952 
A major producer of 
punched cards, IBM 
adds the 701, its first 
electronic stored-pro- 
gram computer, to its 
product line. 


Walter Cronkite touts 
Univac as that ‘‘marvel- 
ous electronic brain’’ 
during its television de- 
but calculating presiden- 
tiat election returns. The 
machine predicts Eisen- 
hower’s victory just one 
hour after the polls 
close. 


The Universal Digital 
Electronic Computer 
(UDEC) is built by Bur- 
roughs Corp. and in- 
stalled at Wayne State 
University. 


IBM introduces the first 
magnetic tape device, 
the Model 726. It can 
pack 100 characters per 
inch and move at 75 
inches per second. 
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The first commercially 
owned Univac | is deliv- 
ered to General Electric 
Co. 


Fortran, or Formula 
Translation program- 
ming language, is devel- 
oped by John Bakus at 
IBM. 


1956 
The term ‘‘artificial intel- 
ligence’’ is coined by 
Dartmouth College As- 
sistant Professor John 
McCarthy, who orga- 
nizes the Dartmouth 
Conference in Hanover, 
N.H., with the help of 
Marvin Minsky of MIT. 
Se ae i 
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1957 
Ken Olsen leaves MIT to 
Start Digital Equipment 
Corp. with $70,000 in 
venture Capital. 


Seymour Cray builds the 
first fully transistorized 
supercomputer for Con- 
trol Data Corp., the CDC 
1604. 





AN/FSQ-7, part of the 
Air Force’s Semi-Auto- 
matic Ground Environ- 
ment (SAGE), is com- 
pleted. The largest 
computer ever built, it 
weighs 175 tons and is 
used for air defense. 


Lisp, for List Processor, 

language is invented by 
MIT’s John McCarthy for 
Al applications. 


1959 
Jack Kilby of Texas In- 
struments and Robert 
Noyce of Fairchild Semi- 
conductor develop “‘the 
monolithic idea,’’ creat- 
ing the integrated cir- 
cuit, a breakthrough that 
will allow the dream of 
smaller and more afford- 
able computers to be- 
come a reality. 
Cobol, for Commercial 
and Business-Oriented 
Language, based on 
Grace Hopper’s Flow- 
Matic, is created by Co- 
dasyl, the Committee on 
Data Systems Lan- 
guages. Hopper invents 
a compiler that makes 
Cobol run on many types 
of computers. 


The first modern com- 
puter generation ends 
as vacuum tubes, 
punched cards and ma- 
chine codes give way to 
second-generation tran- 
sistors, magnetic tape 
and procedural lan- 
guages in computer de- 
sign and operation. 


S e 


The first patient monitor- 
ing system is imple- 
mented at the National 
Health Institute Clinic in 
Maryland. 





Computer industry reve- 
nues reach the $1 billion 
mark. 


= < cS 


ONE DOLLAR 4 


APL, for A Programming 
Language, is developed 
by Ken Iverson, Harvard 
University and IBM for 
modeling programs. 

Dr. Edward Thorpe 
writes Beat the Dealer 
on using a computer to 
win at blackjack. 

H. Ross Perot founds 
Electronic Data Systems 


1963 
CDC ships the first su- 
percomputer using sili- 
con transistors to Law- 
rence Livermore 
National Labs in Califor- 


e. 


DEC launches the PDP- 
1, introducing the video 
display. 

Eliza is designed by 
MIT’s Joseph Weizen- 
baum as a program to 
simulate a psychothera- 
pist’s consultation ses- 
sion. 

MIT doctoral candidate 
Ivan Sutherland designs 
Sketchpad, which allows 
users to make CRT 
drawings with a light 
pen, the forerunner of 
future graphic design 
systems. 


1964 
In the first computer 
crime involving criminal 
prosecution, Texas v. 
Hancock, a programmer 
who stole $5 million 
worth of his employer's 
software is convicted 
and sentenced to five 
years. 








Costing less than 
$10,000 and operating 
from an ordinary power 
outlet, DEC’s PDP-8 is 
introduced as the first 


commercial minicomputer. 


IBM 360 computers are 
announced as the first 
modular, compatible se- 
ries of general-purpose 
machines. 


Beginner's All-Purpose 
Symbolic Instruction 
Code (Basic) language is 
created by Tom Kurtz 
and John Kemeny of 
Dartmouth. 


Texas Instruments offers 
the first solid-state 
hand-held calculator. 
Operation Match com- 
puter dating service 
opens in Cambridge, 
Mass. 


Pat McGovern launches 
Computerworld, a week- 
ly newspaper geared to 
the computer industry. 


The third generation is 
under way, with integrat- 
ed circuits, floppy disks 
and nonprocedural lan- 
guages becoming promi- 
nent in computer con- 
struction and usage. 





1968 
Gordon Moore and Rob- 
ert Noyce found Inte- 
grated Electronics (Intel) 
Corp. 
v 


The first mutinous com- 
puter, HAL, is introduced 
in 2001: A Space Odys- 
sey. 


W. Carlos’s ‘‘Switched- 
On Bach,” an album of 
fugues and preludes 
played on a Moog syn- 
thesizer, becomes popu- 
lar. 


Joshua Lederberg and 
associates at Stanford 
University create Den- 
dral, the first medical di- 
agnostic computer pro- 
gram. 


1969 
The Intel 4004 becomes 
the first microprocessor. 


Former DEC PDP-8 chief 
engineer Edson deCas- 
tro starts Data General 
Corp. DG introduces the 
first commercial 16-bit 
minicomputer, the Nova, 


‘just before DEC an- 


nounces a 16-bit ma- 
chine, the PDP-11/20. 


1970 
The first robot supermar- 
ket, Telemart, opens in 
San Diego. The idea was 
that shoppers would use 
their Touch-Tone 
phones to call into a 
computer that would 
help them select their 
groceries and have them 
delivered. The super- 
market closes because 
SO many shoppers call 
that the computer can’t 
handle the orders. 
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Jack Myers and Harry 
Pople of the University of 
Pittsburgh create Inter- 
nist, later called Caduce- 
us, the most compre- 
hensive medical 
diagnostic computer 
program, capabie of 
identifying more than 
500 diseases and 3,000 
manifestations. 


Intel markets the 4004 
microprocessor, which 
paves the way for the 
micro revolution. 

The floppy disk is intro- 
duced to feed instruc- 
tions to the IBM 370. 


Pascal, named after the 
famous mathematician, 
is developed by Nikiaus 
Wirth of Switzerland as a 
programming language 
for systems develop- 
ment. 

Journalist Don Hoefier 
refers to a 100-square- 
mile valley southeast of 
San Francisco as Silicon 
Valley because of the 
number of high-tech 
firms prospering there. 
The area’s identity, once 
based on crops of 
plums, pears and 
prunes, is changed for- 
ever. 


1972 
Intel develops the 8008, 
an 8-bit microprocessor. 





Atari scores big with its 
Pong video game. 

Gary Kildall, a professor 
at the Naval Postgradu- 
ate School down the 
road from Silicon Valley, 
writes PL/I, the first pro- 
gramming language for 
the 4004 microproces- 
sor. 


The National Computer 
Conference is held for 
the first time in New 
York. 


John Atanasoff wins a 
U.S. District Court deci- 
sion recognizing him as 
the official inventor of 
the computer after a 
lengthy patent trial in- 
volving Honeywell and 
Sperry-Rand. 


Thi T. Troung, a French- 
man of Vietnamese ori- 
gin, develops the first 
8008-based microcom- 
puter but is unsuccess- 
ful at selling it. 


Radio Electronics maga- 
zine publishes an article 
on how to build the Mark 
8 ‘‘your personal mini- 
computer” using an 
8008 microprocessor. 




















Banks begin to experi- 
ment with automatic 
teller machines; First 
Federal Savings & Loan, 
in Nebraska, takes in 
672 new accounts in six 
weeks. 


Zilog, Inc. is founded by 
two leading designers 
from Intel to create the 
Z80 chip, competing di- 
rectly with Intei’s new 
8080 microprocessor. 


Ed Roberts and Bill 
Yates of MIT design and 
market the Altair, the 
first personal computer. 
Named after a ‘‘Star 
Trek’’ episode, ‘‘A Voy- 
age to Altair," the 8080- 
based microcomputer is 
the catalyst for the per- 
sonal computer industry. 


The Cray-1 supercom- 
puter is introduced as 
the fastest computer on 
earth, performing a mil- 
lion more calculations 
per second than Eniac in 
a space a thousand 
times smaller. 


Microsoft Corp. is found- 
ed by Bill Gates and Paul 
Allen after they adapt 
Basic to the Altair micro- 
computer. 





The Social Security Ad- 
ministration’s five-acre 
computer complex, dedi- 
cated to record keeping, 
sets records of its own 
with more than half the 
budget for the Aid For 
Dependent Children pro- 
gram administration be- 
ing spent to pay for com- 
puter errors. 
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Superminicomputers are 
introduced by Perkin- 
Elmer and Gould SEL, 
followed shortly by 
DEC’s VAX-11/780 and 
Prime Computer's 750. 
Tandem introduces the 
first fault-tolerant com- 
puter, the T/16. 


Apple Computer, found- 
ed by Steve Wozniak 
and Steve Jobs, intro- 
duces the Apple Il per- 
sonal computer. 


Radio Shack unveils its 
first TRS-80 microcom- 
puter. 


The first Computeriand 
franchise store opens in 
Morristown, N.J., under 
the name Computer- 
shack. 


Orginally developed for 
computerized astrology 
by Gary Kildall, CP/M is 
marketed by Digital Re- 
search as a standard 
control program for per- 
sonal computers. 


1978 
Dan Bricklin and Bob 
Frankston create Visi- 
calc, electronic spread- 
sheet software. 


oO 


Texas Instruments offers 
a speak-and-spell toy 
featuring digital speech. 


The Source, an electron- 
ic service, begins offer- 
ing news and stock re- 
ports to home computer 
owners. 


Micropro International 
releases Wordstar, one 
of the best-selling word 
processing programs. 


Shugart Associates in- 
troduces the Winchester 
disk drive, which stores 
30 times more data 
than a small floppy. 


CDC introduces the 
Cyber 205 to match the 
performance of Cray’s 
creations. 


<= The IBM Personal Com- 
puter debuts, and Micro- 
soft’s MS-DOS becomes 
its standard operating 
system. 














_WHEN NCR WANTED TO 
INCREASE PROGRAMMER 
PRODUCTIVITY, THEY FOUND 
THAT DLC SPEAKS 
THEIR LANGUAGE. 


Developing transaction-based — can be costly and 
time-consuming. NCR set out to tind something better than 
COBOL for their 700 programmers to use. 

After several months of extensive testing, NCR found 
the right language. PROGRESS. 


A 4GL DBMS that increased new development 
productivity over COBOL by as much as 350%. 

With the other programming alternatives they tested, 
NCR found they could increase new development productivity 
by 200%. Which was impressive. But not nearly as impressive 
as the 350% realized by using PROGRESS. 

PROGRESS helps save development time because it's 
a fully integrated, multi-user 4GL DBMS created expressly for 
building, modifying and customizing transaction-based appli- 
cations. PROGRESS lets NCR's programmers quickly prototype 
an application, demonstrate it to users, then modify it to 
rapidly complete an application that meets their exact needs. 

And since PROGRESS is a true 4GL, it doesn’t require 
NCR's programmers to go back to a 3GL to complete the 
application. It has a natural syntax and requires far less code. 
Yet it still gives programmers complete control. 

Plus they no longer have to worry about power 
failures or operator errors, since PROGRESS is completely 
crash-proof. 

PROGRESS is also portable across different operating 
— and machines. Applications developed with it have 
the flexibility to run on UNIX, XENIX, ULTRIX and MS-DOS. 
And that's important to NCR programmers, because they're 
using it to develop programs for warehousing, maintenance 
and parts distribution, small manufacturing systems, adminis- 
trative control, and sales office automation projects, to name 
just a few applications. 

In fact, PROGRESS is so simple and fast to use, pro- 
grammers spend less time developing programs and more 
time getting work done. 


Find out what NCR already knows. Talk to us 
about a test drive. 
For just $50, we'll send you the PROGRESS Test Drive. 


The following are trademarks of these companies: UNIX of AT&T, MS-DOS and XENIX of Microsoft Corp., 
ULTRIX of Digital Equipment Corporation. 
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FASTEST FROM START TO FINISH 


It's a full-function version limited only by 
database size, and it includes a working 
application. With it, you'll see how to 
prototype an application quickly, and | 
how simple it is to modify the appli- 
cation once it's finished. And you're 
welcome to call our Technical 
Support staff while trying the 
Test Drive. 

To receive your copy, 
call 1-800-FAST 4GL. (In Mass., 
call 1-617-663-5000.) Or send 
in the coupon. 

And don’t worry. If 
the Test Drive isn't everything 
we said itis, we'll refund every = 
penny. You have our word 


Send me the PROGRESS Test 

Drive for $50.* If it's not as 

fast as you say it is, | understand that 

| am entitled to a full refund anytime within 30 days of receipt. 


CALL 1-800-FAST 4GL 
In MASS., CALL 617-663-5000 
Telex: 509965 


Name 
Title 
Company 
Address 
City State Zip 
Country Telephone 
Telex 
Computer 
Operating System 
































Enclosedismy: [Check (Visa (MasterCard 


Card Number Exp. 
MasterCard Interbank Number 
Signature 











*Shipping additional for international orders. 


j= DATA 
LANGUAGE 


DATA LANGUAGE CORPORATION, 47 MANNING ROAD, BILLERICA, MA 01821 617-663- 








COMPUTERWORLD/18 


NOVEMBER 3, 1986 





& 


The personal computer 
industry passes the 
$1.5 billion mark. 


) FIVE DOLLARS 4 


The first computer wed- 
ding is performed by 
Rev. Ron Jaenisch using 
an Apple personal com- 
puter in California. The 
computer displays the 
text of the ceremony on 
screen, and the bride 
and groom indicate their 
“| do’s” by pressing the 
“Y" key. 


“Factory Robot Kills 
Worker’ reads the 
headline about the first 
reported death caused 
by a robot: Kenji Urada, 
37, is killed when a self- 
propelled robot cart in a 
Japanese factory runs 
him over as he tries to 
repair it. 


Osborne Computer intro- 
duces the Osbome 1, 
the first portable com- 
puter. 


i 


Home computers are in- 
naugurated by the intro- 
duction of the Commo- 
dore VIC-20, which sells 
more than one million 
units. 


A computer, in Washing- 
ton, D.C., is used to 
help Nan Davis, a para- 
plegic, walk. 


TIME 


Time magazine names 
the computer its ‘‘Man 
of the Year.” 





Jirnmy Carter is the first 
president to use a word 
processor to write his 
memoirs. 

Walt Disney Studios 
makes Tron, a movie 
whose main cnaracters 
live inside a computer. 


There are 13 million 
computers in the world. 


Lotus’s 1-2-3 takes Visi- 
calc’s place as the pop- 
ular spreadsheet pro- 
gram marketed by 
company founder Mitch 
Kapor. 


Computer industry reve- 
nues reach $55 billion, 
$2.4 billion of it in per- 
sonal computer sales. 


More than 4.5 million 
U.S. students, mostly 
high school age, use 
computers in public 
schools. 


Test versions of a bio- 
logical microchip are 
produced by EMV Asso- 
ciates, a Maryland bio- 
technology company. 





clares bankruptcy. Texas 
instruments and Timex 
Corp. sell off computer 
businesses. 

Software sales reach the 
$1 billion mark, growing 
at 50% a year. 


Hewlett-Packard offers 
the first touch-screen 
personal computer, the 
HP-150. 


Sales of home comput- 

ers priced below $1,000 
fall 30% from 1983 lev- 
els. 


Magazines targeted to 
computerphiles number 
450, the largest ever 
devoted to a single sub- 
ject. 


Technological trends 
and innovations include 
the use of IBM PC-DOS 
and Unix operating sys- 
tems as standards, the 
Start-up of fault-tolerant 
computer firms and the 
invention of the one-mil- 
lion-bit random-access 
memory chip. 


HAY 


The number of personal 
computers used in of- 
fices in the U.S. rises to 
nine million, with an es- 
timated 15.6 PCs for ev- 
ery 100 office workers. 








A state in search of a 
slogan, Massachusetts 
takes advantage of the 
large number of high- 
tech firms along Route 
128 and declares itself 


the Software Capital of . 


the country. 


Winning the race, Com- 
paq Computer Corp. re- 
leases the Deskpro 386, 
the first personal com- 
puter to use Intel’s most 
advanced microproces- 
sor, the 80386. The 
chip offers 130 mega- 
bytes of disk storage 
and an average access 
time of 19 milliseconds. 


Computers containing a 

million processors will be 
set to work solving com- 
plex problems. 





Cambridge, Mass., firm 
Bolt, Beranek, and New- 
man, inc. expects to 
complete the Monarch 
computer, which is 
planned to perform eight 
million floating point op- 
erations per second 
(MFLOPS). The parallel 
processing computer is 
to be used by the U.S. 
Department of Defense. 


The advent of parallel 
processing and greatly 
increased processing 
power is expected to 
make this truly the year 
of artificial intelligence. 


IBM expects to reach 
the $100 billion mark in 
revenue. 


The number of personal 
computers used by U.S. 
businesses is expected 
to increase to 24.5 mil- 
lion. 


2000 
Experts predict that 
computers containing a 
billion processors will be 
technologically feasible, 
exceeding the power of 
the human brain. 


The electronics industry 
is expected to be a 
$900 billion-a-year busi- 
ness, second only to ag- 
riculture in the world 
economy. 











The Industry’s Best-Selling Fourth Generation 
Language/DBMS for Personal Computers 
Just Got Better: 


Announcing PC/FOCUS Release 2.0 





Now you can get your hands on more power than ever 
before with PC/FOCUS. More power in your decision 
support operations. More power in your applications 
development work. More flexibility when porting data 
applications to other FOCUS environments like IBM 
mainframes, VAX/VMS, WANG/VS, LANs and UNIX. 
Plus, for a limited time, free training, too! 

PC/FOCUS provides a complete environment for PC 
application development and decision support using the 
same high level Fourth Generation Language for all 
functions. It gives you facilities for report writing, 
graphics, statistics, financial reporting, spreadsheets 
and micro/mainframe links, combined with a full- 
featured relational database management system. 

And, if you're already using FOCUS in another 
environment, you can port applications and data without 
change from your PC. 

Since its first release, PC/FOCUS has proven to be 
the most functional and useful system PC users have 
been able to get their hands on. Today, under Release 
2.0, its even more heipful...just look at the added 
features you now get: 
© Compatibilty with FOCUS 5.0 for mainframes. 
¢ Color, high resolution graphics including support for 

40 new graphic device drivers. 
¢ PlotTalk, a new window-driven, facility for 

automatically creating graphs. 


i Pc/Focus 


INFORMATION BUILDERS, INC. 
One Language. One solution. 


New York: (212) 736-4433 « J 789-0515 * Dallas: (214) 490-1300 
Bg Me Tet gly Te (ets) 649-0440 
434-7500 ¢ San 293-6600 


¢ Washington, D.C. 276-9006 ¢ St. Louis: Jose: 
© Houston: (713 * Atlanta: (404) 7 ¢ Toronto: aie) 360-2700 
© London, England 11 


¢ High-speed IRMA file transfers, (35% faster than 
native IRMA transfers). 

© Support for the new Lotus/Intel/Microsoft Expanded 
Memory Management Specification. 

e AVT emulation mode that enables you to log on to 
DEC VAX machines, work in a full-screen mode and 
transfer files between systems. 

e A faster data maintenance facility. 

¢ PC/FOCCALLC, a full-function integrated spreadsheet 
is also available. 

¢ All new documentation. 





Free Training 
With each copy of Release 2.0, you get one free student 
day of education at any one of our 14 FOCUS Education 
Centers, conveniently located throughout North 





America. (Offer expires midnight, December 31, 1986). 





Time is limited. Act now to learn more about the 
money saving FREE TRAINING offered with this 
powerful new release of the industry's best-selling 
4GL/DBMS for PCs. Fill in the coupon below and mail to 
Information Builders, Inc., Dept. PCA, 1250 Broadway, 
New York, NY 10010. 


| yy Builders, Inc. 
pt. 

| 4250 Broadway, NYC 10010 

| Dear Information Builders: 

| Yes! in want to know more about PC/FOCUS Release 2.0. 

| Please send information about the FREE Training offer plus 

| oe technical details, hardware requirements and pricing 

i tion to: 

j_ informa: : 

| NAME 

| COMPANY 

| 

| 

| 


ADDRESS 
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COMPUTERS AND SOCIETY 


What humans 
will never need 
computers to do 


BY ISAAC ASIMOV 


f we look into a peaceful future in which humanity manages 
to keep from destroying itself, it seems certain that comput- 
ers will continue to develop and become more capable and 
versatile. Yet it is risky to offer to predict what a computer can’t 
do, for one is far too likely to be wrong. 
Arthur C. Clarke’s most quotable comment is this: ““When a 
distinguished, but elderly, scientist says that something is impos- 


“ . y 
sible, he is probably wrong. : 

My distinction is perhaps debatable, but I am 
as elderly as anybody, and I take that state- 
ment to heart. However, I am perfectly willing 
to predict what a computer won’t do, even if it 
could. But perhaps I should rephrase that and 
say that I am willing to predict what a comput- 
er won't be designed to do, even if the design is 
possible. 

To see the difference between can’t and 
won't, consider the automobile. It speeds along 
on wheels, which in turn spin on axles. 

The wheel and axle is the first invention 
human beings made that outdid nature, for no 
living organism progresses by means of wheels 
and axles. These features may, in fact, be 
impossible in organisms because of the difficul- 
ty of arranging a circulatory and nervous sys- 
tem to nourish and control a living, turning 
wheel. 

The result is that while the automobile 
speeds along, we human beings are condemmed 
to trudge — clumping along by lifting first one 
foot, then the other. 

And yet walking — up, down, up, down — 
has its advantages. Wheels need a reasonably 
smooth surface, whereas in walking, we can 
step over small obstructions and clamber over 
large ones. We can walk in underbrush, along 
narrow trails, sidle along precarious footholds 
while holding to a cliff side. These feats may 
not be as impressive as 60 miles per hour ona 
smooth highway, but if you couldn’t do them, 
you would feel the restriction. 

I imagine that it is possible to invent a 
mechanical device that would lift feet rather 
than turn wheels. If as much energy and inge- 
nuity were put into such a walking machine as 
has been put into the rolling machine, I dare 
say we could have very nice walk-mobiles. You 
could get into one and go walking along a rocky 
road, up acountry lane, over rocks and along 
cliff sides. 

But who on earth would bother to design 
such a machine? Who would spend large sums 
of money in order to produce something that 
human beings could do easily for themselves? 





Granted, walking can be tiresome, but at least 
it can be done for free. To get into an undoubt- 
edly expensive machine and to have to put out 
money for fuel and for repairs in order to walk 
mechanically is a kind of conspicuous con- 
sumption that would appeal only to psychotics. 
As a matter of fact, society has proven much 
more willing to build an incredibly expensive 
network of highways in order to make the 
automobile wheel useful than it would be likely 
to spend on walk-mobiles that might make 
highways unnecessary. 

In short, then, automobiles are designed to 
do what human beings, without them, cannot 
do, or can do only with great difficulty. They 
are not designed, and never would be designed, 
to do what human beings could do easily and 
naturally without them. 

How does that apply to computers? 

We are most familiar with computers solving 
mathematical problems — carrying out arith- 
metic operations at great speed and with al- 
most zero chance of inaccuracy. 

This is certainly something human beings 
cannot do. The human brain, while capable of 
working out mathematical problems, does so 
very slowly and tediously and with a distress- 
ing aptitude for arithmetic or logical errors. 
Therefore, we welcome computers in this re- 
spect, and we labor to design them to work on 
such things faster and faster and try to make 
them capable of tackling problems of ever 
greater complexity. 

And why not? We don’t need an automobile 
to go from New York to Chicago. We could walk 
the distance — but it would take us a great 
deal of time and effort. Better to use an auto- 
mobile and design highways and signs and 
turnoffs and more economical engines to do the 
job even better. 

We are not abandoning anything vital in 
turning mathematical operations over to a com- 
puter. We are merely exchanging an older, less 
efficient tool for a newer, more efficient one. 

It is a mistake to think that allowing com- 
puters to solve problems dehumanizes a human 











being and that before the computer, human 
beings proudly solved problems by themselves. 
Not so. 

The ordinary human being, even if reason- 
ably intelligent and thoroughly educated, can 
scarcely do anything in mathematics on his 
own. If you don’t believe that and consider 
yourself intelligent and educated, then divide 
72,647 by 323 to three decimal places — in 
your head. I doubt that you'll even try (I 
wouldn’t), and you might even walk from New 
York to Chicago in less time than it would take 
for you to get the right answer. And yet that is 
an extremely simple problem. 

All through history, we have solved even the 
simplest mathematical problems with help — 
with our fingers, with pen and paper following 
memorized rules, with an abacus and slide rules 
and mechanical calculators. And now we have 
the computer, which is better than any of 
them. 

Anything for which we can work out clear 
and complete instructions and that human be- 
ings can do only with difficulty, if at all, will be 
handed over to the computer, and rightly so. 

What about things, though, that human be- 
ings can do easily and, yet, for which it is 
extremely difficult to work out clear and com- 
plete instructions? 

Here is a borderline case — chess. 

Chess is played with 32 pieces of six differ- 
ent types on a board containing 64 squares in 
an eight-by-eight array. Every different chess- 
man has a particular position at the start and 
can move only in certain simple ways. All the 
rules can be written out, and yet, despite years 
of effort, no chess-playing computer can match 
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a grand master. A computer cannot beat Kar- 
pov or Kasparov, let alone Bobby Fischer. It 
may some day, but it can’t yet. 

Why is that? Well, despite the fixed and 
simple starting positions and rules of move- 
ment on a small board, the total number of 
possible positions and movements is unbeliev- 
ably enormous, and we still can’t get a comput- 
er to check all the possibilities in a reasonable 
time. 

But, then, how do the chess masters do it? 
Ah, there you have the problem. We don’t 
know! What’s more, the chess masters don’t 
know. 

What if you take a more complicated game? 
The English language includes hundreds of 
thousands of words, and it may be that I have 
at my easy command 10,000 to 20,000 of them. 
I have, then, thousands of words instead of a 
few chessmen, and the words can be put to- 
gether according to rules that are enormously 
more complicated than the rules governing 
chess moves. How about the game, then, of 
writing a story or an essay? 

We all know the same words (assuming we 
are English speaking), we all know the rules of 
combination well enough, and we have all read 
stories and essays often, so we know what the 
finished product looks like. And yet few of us 
would even try to write a story or essay with 
the hope of having it printed. Of those who do 
make the effort, few can get an editor to agree 
that the result is publishable. 

And yet I can do it. I have written, and 
published, quite literally thousands of stories 
and essays, and I have further published, so 
far, 349 books. There is only one way in which 
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I can turn out this volume of material — and 
that is by writing as quickly as I can and 
getting it nearly right the first time. I do very 
little revising. 

There is, you can well imagine, very little 
time for me to think, and any thinking I do 
manage to do has to be done very quickly. 

Well, then, how do I do it? The answer is 
simple: I don’t know how I do it. I haven’t the 
faintest idea. I only know I have been able to do 
it since my teenage years, without being taught 
in any way. 

In this I am not particularly remarkable. A 
great many people can do things that are ex- 
tremely unusual. Who taught Mozart how to 
write symphonies? Who taught Louis Arm- 
strong how to play the trumpet? Who taught 
Willie Mays how to catch a fly ball? Any 
human with a normal brain can do something 
or other very well and might not be able to 
explain how he does it. 

That is the glory of the human brain — it 
can do things for which we are not yet able to 
write the rules. It may not be much good at 
mathematical operations or at graphic visual- 
ization, but it has what we might call creativ- 
ity, intuition, insight, fantasy, imagination. It 
can consider a problem in which the data pre- 
sented is insufficient for a certain conclusion, 
and yet, it can guess, or feel, or intuit what the 
right answer ought to be. This is done all the 
time in business, in administration, in science, 
in literature, in art. 

You might argue that this sort of creativity, 
this instinctive ability, this talent — or even 
genius, if you will — is confined to a very small 
fraction of the population. It certainly seems to 





. ..apoem as lovely asa PC 


ana poem bea poem if it is composed 
without reference to any feelings? How 
much meaning is implicit in structure? What 
are the source programs that govern a writer's 
use of language? 
These are just a few of the thorny philo- 


er as Poet,” has been jointly administered by 
Alfred Kern, a professor in the department of 
Jim 


poetry 
then decided to share some of their findings in 
the classroom. 
Students learned about artificial intelli- 
gence, grammar, poetic structure and the na- 
ture of inspiration. While all emerged having 
written some poetry of their own, Kern says, a 


Kern, who is a poet and novelist himself, 
finds inspiration for his own work in some of 


_the bold imagery spewed out by the computer, 


which has not yet been programmed to think in 
conventional terms and is capable of random 
linkings of words that are sometimes shock- 
ingly evocative. ‘‘Sometimes,” Kern says, “it 
will come up with phrases that are as inspira- 
tional as a goodnight kiss or a walk in the 
woods, and you say to yourself, ‘I’ve got to find 
a way touse that.’”’ 

That was the case with a number of random 
phrases produced by the computer using an 
advanced version of Kern and Sheridan’s pro- 
gram that was written for them by colleague 
Richard Bevins, a physical chemist. 

The computer produced these lines: 

You do remain autumn before any session 

Unless shock gain coldly lemon autumn 

You can silence during half silence 

Despite silence freeze loosely accountable 
moment 

For who would write than last sun 

Herself count countless body 

But who holds then mad tomb 

Or who arrange unsure light 

Provided marble teach adrift finite force 

Although hardly poetry in and of them- 
selves, fragments of these lines and images did 
provide raw data for a Kern creation called 
“Second Law”’: 

For who, then, would write of the last sun? 

Who would gain the shock of that coldly 
lemon autumn, 

Arrange the unsure light to chart the chart- 
less night, 

Mute marbile’s shout to declare all death to 
tombs, 

Freeze loud silence fast in the one account- 
able moment 

And fight to win the finite fight of peace with 


peace? 
Kerns calls this poem a collaborative effort. 
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be so confined, but is that a 
true situation or only the 
result of the kind of life we 
live? Because we have 
spent all but a short period 
of human history without 
advanced technology of 
any kind, most human be- 
ings have been forced to 
spend their lives at work 
that does not significantly 
utilize the brain. 

They have had to do un- 
skilled muscle work, they 
have had to do trivial men- 
tal work, they have had to 
work at tedious occupa- 





The computer promises to be the most humanizing invention in 


history. It will take from the 


shoulders and minds of 


humanity all those tasks that human beings cannot do well. 


tions for which the brain is 
not suited — adding up col- 
umns of figures, for in- 
stance. 

Only the tiniest fraction 
of human beings have ever 
been in a position to exer- 
cise their creativity. With- 
out exercise of something, 





do you expect a good show- 
ing in that respect? Could 
Napolean have demonstrat- 
ed his military skill if cir- 
cumstances had forced him 
to be a tailor all his life? 
In this respect, the com- 

puter promises to be the 
most humanizing invention 





in history. It will take from 
the suffering shoulders and 
minds of humanity all those 
tasks that human beings 
cannot do very well, and it 
will leave them those tasks 
for which the human brain 
is particularly designed. 
But might it not be possi- 


ble, as computers are de- 
signed to be more and more 
versatile and to become ca- 
pable of learning by their 
mistakes, that in the end a 
computer might be able to 
take over those tasks that 
are peculiarly human? 

It would be dangerous to 
say that computers can’t 
ever do so, just as it would 
be dangerous to say that an 
automobile can’t be de- 
signed to walk. I suspect, 
though, that computers 
won’t ever do so. 

Why should they? A 





computer, however expen- 
sive, is of great value if it 
can do what human beings 
cannot. Undoubtedly, a 
computer would have to be 
even more expensive to be 
capable of doing what the 
human brain is particularly 
designed to do, and who 
would want it when human 
beings can do it so much 
more cheaply? 

Would I want a computer 
designed at enormous ex- 
pense simpiy in order to 
have it write stories and 
essays for me, when I am 
capable of writing them so 
easily for myself, using no 
more than pen and ink, if I 
have to? Would anyone? 

Computers may be a tool 
to help me do the writing. 
But I do the thinking just as 
much: with the word pro- 
cessor as with pen and ink. 
There would be no more 
sense in having a computer 
think for me than there 
would be to have an auto- 
mobile walk for me. Espe- 
cially since I enjoy thinking 
much more than I enjoy 
walking. 

Here, then, is my rule for 
the future: 

Computers probably can 
be designed, and probably 
will be designed, to do any- 
thing that the human brain 
finds difficult or tedious to 
do. 

Computers probably can 
be designed, but almost cer- 
tainly won’t be designed, to 
do anything that the hu- 
man brain finds easy or 
pleasurable to do. 








omputer projection systems allow 

you to project data and graphics 

from your terminal or PC directly 
onto a large screen. As a result, you can 
use live, real-time computer information. 
It's a far cry from yesterday’s slide or 
overhead show. 

But computer projection has had its 
problems too. Until recently, The Squints 
wreaked havoc in boardrooms, training 
sessions, and trade shows. Wherever 
people were forced to view dull and often 
fuzzy projected color images, The Squints 
were running rampant. 


THE ECP 2000® COLOR 
PROJECTION SYSTEM 
IS CHANGING ALL THAT. 


Today, many of these people are 
getting The Picture with the Electrohome designed to accept data from computer 
ECP 2000. And it’s a sources, it offers a higher resolution 
picture that’s brighter and and frequency range than 
clearer than anything ” systems designed for video 
they’ve seen before. only. 


IT’S EASY TO USE TOO. 


The instant the ECP 2000 is turned on, it 
locks-up to virtually all computer terminals 
or PCs. It’s perfect if you have a variety of 
computer/video equipment. 

Electrohome's exclusive Vari-Focus 
Control allows you to focus on screens 
from 5’ to 14’ diagonal, without the need 
for complicated adjustments. Three handy 
knobs on the back of the unit provide all 
the adjustment necessary. Ease of opera- 
tion makes the ECP 2000 the perfect sys- 
tem for fixed or portable applications 

For more ey ing information 
on Electrohome color or monochrome 
systems, send your business card to: 
Electrohome Limited, Advertising 
Department, PO. Box 628, Buffalo, 

New York, 14225-0628. 


1-800-265-2171 


BHLECTROHOME 


Electrohome Limited, 809 Wellington Street North, Kitchener, Ontario, Canada, N2G 4J6 
Telephone (519)744-7111 Telex Tex 000. 55400 








66 Computers are 
simply a necessary 
and enjoyable part 

of life, like food 
and books. Com- 
puters are not ev- 
erything, they are 
just an aspect of 
everything, and 
not to know this 
is computer illit- 
eracy, a silly 
dangerous 
ignorance. a8 


HOW WE PUT THE SQUINTS 
ON THE RUN. 





The ECP 2000's exclusive single lens sys- 
tem automatically converges colors within 
the unit to project a crisp, clear, consis- 
tently brilliant color image of data/graphics 
and video. As a result, precise image align- 
ment is virtually effortless - without the 
need for technical assistance. 

Because the ECP 2000 was 














THEODOR NELSON 
from Computer Lib 























TUREB© 


. You say you've always had very simple tastes? All you ever 
Why are SYBACK _ wwixtsse 


Well, step into our showroom and kick a few tires! We'll 


show you two programs that are the Ferrari and 
& yn ort Lamborghini of VM programs. 


e SYBACK -— the world’s fastest and most 


the fastest things  =="e"rntor™ 


e Syncsort CMS — the world’s fastest and most 


on no wheels? Wists ose We. 


(1) TURBO PERFORMANCE: Have you ever stepped down 
M t h i on the gas in a dangerous driving situation and discovered .. . 
ore ec no ogy nothing? Well, that'll never happen to you with these two 
a j vehicles. 
in the tank!) Both are equipped with our special brand of “software 


turbocharging” We call it FBT, which stands for Fluid Buffering 
: Technique. Our competitors call it something else. 
Call ( 20 1 ) g 30-9 7 00 * We discovered FBT one dark and rainy night when we were 
_ _ trying to find a way to speed up the movement of data in sort 
programs. After crying “Eureka? we applied it to our OS and 


Ar range a test drive. DOS sort programs. The results were . .. wow! 


Now we've carried that bright idea over into VM dump- 
restores and sort programs. And the results are still wow! 
Compared to any other backup or sort program clogging the 
nation’s VM thruways today, SYBACK and SyncSort CMS will 
save you up to: 


© 50% in Elapsed Time; 
© 45% in VTime; 

e 55% in TTime; 

© 75% in SlOs. 


So who needs all that speed? You do. If you want to optimize 
your VM operations, stay out of needless DP traffic jams, and 
make the boss happy with your throughput. 


Here's what happened to one large government agency: Their 
backup operations used to require a full 24 hours to 
complete. Then they installed SYBACK. Now their backup 
takes — are you ready? — one-half hour! 


(2) EASY HANDLING: SYBACK and SyncSort CMS are 
among the most flexible, user-friendly programs ever 
produced by anybody anywhere. That's one reason 
programmers love ‘em. And where does it say that backup 
and sort operations have to be hard to be good? 


(3) “MISTER SOFTWRENCH” SERVICE: We've got the 
best pit crew in the business. More than 85% of all customer 
requests are resolved within 24 hours. 

If youd like to put a little high technology in your VM tank, give 


us a Call. We might even take your used VM dump-restore or 
sort program as a trade-in! 


Syncsort Incorporated 50 Tice Boulevard, CN18, Woodcliff Lake, N.J. 07675 





Try NET/MASTER’s One-Minute Demo. 


That Provides 
Easy Access, ag ultiple Itiple Sexsions And Network Security 


START HERE 

your authorized users get 
by NET/MASTER’ security check 
using your security, RACF, ACF2® 
or Top Secret:™ 


HACKERS BEWARE! 
NET/MASTER logs all sign-on 
attempts. 


CHOOSE 

Each of your users chooses 
Jrom a custom-tailored 
list of applications. 


CONTINUE ' 

Learn even more about thé 
advantages of NET/ MASTER 
Call for a free 30-day tria 


Business professionals 
q access their spreadsheets, 
JUMP q modeling tools and other 
Your programmers jum ; . Decision Support Systems 
effortlessly from cles D io, & és | with a single keystroke. 
from IMS to VM/CMS. ' 


BOUNCE 

Ina single keystroke, your ae ™ 

multiple application users, like “a. ASSIGN 

Customer Service Representa- ACCESS - You have the flexibility to assign 
tives, conveniently bounce Your single session users still access to a single application 
between customer inquiry and enjoy easy, efficient network or to multiple applications, 


order entry, without time- pata depending on each user's needs. 
consuming access procedures. 


It only takes a minute to discover that Compare switching between applica- — Still need convincing? Try NET/MASTER 
NET/MASTER’™ from Cincom? combines tions. Users who need it switch between free for 30 days. Call us—toll-free—at 
ease-of-access, multiple sessions capability multiple applications with the touch of a 1-800-543-3010. In Ohio and Canada call 
for those who need it, and network security. single key. 513-661-6000. 

NET/MASTER does it all. And no other single Compare security. No one lets you custom- Only NET/MASTER does so much, so well. 
product can do it as well. tailor authorized access like NET/MASTER. 


Compare ease of access. A single keystroke And we talk to RACE ACF2 or Top Secret. 
can take the place of a cryptic access com- Compare service and support. Only 
mand sequence. NET/MASTER is backed by Cincom, one of the 


world’s largest independent software vendors. are Headquarters 
2300 Montana pie cany  orea Cincinnati, Ohio 45211 


AGF2 is a registered trademark of SKK, Inc. Top Secret is a trademark of CGA Computer Associates Inc. 
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Joshua Lederberg 


Tying minds together to advance 
science and social intelligence 


obel Prize-winning geneticist Joshua Lederberg developed 
the expert system, Dendral, with Edward Feigenbaum while 
at Stanford University in the early 60s. Dendral, the first applied use of 
artificial intelligence, interprets data produced by mass spectrometers to 
determine molecular structures of unknown compounds. 
For the past eight years, Lederberg has been president of Rockefeller 
University, a New York City-based biomedical research institution 
founded in 1901 as the Rockefeller Institute for Medical Research. 
Lederberg spoke recently with Computerworld Senior Editor Janet 
Fiderio about the impact computers continue to make on education and 


society. 


What role do computers now play in educa- 
tion? Have they changed the way we educate 
students? 

LEDERBERG: From the research side and 
from the uses of computers in science, there is, 
of course, a very strong tradition in the indis- 
pensability of computers in data analysis; the 
direct connection with laboratory experimen- 
tation is well known. 

But what has been perhaps a greater inter- 
est to me — and this is the thread that goes 
through the work I did with Ed Feigenbaum at 
Stanford — is the use of the computer in the 
communications network as the technical sup- 
port for improving the social system of scien- 
tific advance. It’s a way in which minds can be 
brought together more effectively and make 
an effective use of the expertise that’s present 
elsewhere. 

An expert system should be thought as 
much a social device as a technical instrument. 
It is a way the expertise that is resident in the 
minds of individuals can be more effectively 
stored, manipulated, corrected, updated and 
brought to bear on a range of problems, and 
that’s really the point where I would place the 
greatest emphasis. It’s a way of developing 
social intelligence. 


So expert systems as social devices spur 


creativity? 

LEDEKBERG: They will allow you to be at 
the state of the art. If you have authentically 
acquired the expertise that is available on the 
subject, you know you’re not reinventing what 
they’re doing; you have authentic, well-craft- 
ed statements. 

An expert system is not that different from 
a library, but it’s a way of mechanizing that 
library so it can be operationally effective and 
much more efficiently managed. It also is an 
enormous discipline. 

One of the most exciting aspects of expert 
systems is the discipline it puts on the experts 
who are providing the background. One of the 
things that slows the work in this field is 





when you’re putting together your production 
rules and so on, you discover there were incon- 
sistencies in what you put in. It’s better found 
at that logical level than when the bridge 
collapses. 

You might call that criticism rather than 
creativity, but I think we have to keep in mind 
that with any scientific advance or cultural 
one, that these two have to be kept hand-in- 
hand. We need a lot of imagination, and it has 
to be checked by criticism. Criticism is the 
authenticity to self consistency. It checks that 
you said what you meant because the program 
is going to implement what you said. I think it 
speeds up the process of putting creative ideas 
to bear. 


Where will we see the greatest potential for 
expert systems in society — medicine, re- 
search? 


LEDERBERG: Anywhere there is a library, 
and anywhere there isn’t a library and there 
should be, such as when the expertise is infor- 
mal and not that well codified. Expert systems 
are a way of writing expertise down and 
getting at the experts before they disappear. 
Chemical Week magazine recently published a 
piece on expert systems in factory manage- 
ment. In one firm, the chemical engineers were 
retiring and they didn’t know how they would 
bring up the skills of the new people to that 
level. They did a very wise thing — before 
those people left, they tried to dump their 
memories into an expert system and wrote 
down many operating rules that had never 
been written down before. 

I wouldn’t single out one area for expert 
system use. And the last thing in the world I 
would do would be to replace positions by a 
machine — no more than I would replace them 
by a few books on the shelf. I do think, 
however, that for providing support in the 
decision-making process, wherever consequen- 
tial decisions rely on knowledge and expertise, 
we can greatly enhance that with machine 
systems. 





Will we forget the basics of education due to 
expert systems? Will we become too dependent 
on them? 

LEDERBERG: I suppose the first person 
who came along with a book would ask the 
same question: Are we going to be too reliant 
on this stuff written down and forget to re- 
member stuff that we get through the oral 
tradition? 

Of course, there is a danger, but I would say 
there is no other way to manage the enormous 
expansion of knowledge, no other way to 
counter the trap that we have laid for our- 
selves — the trap that goes under the label of 
specialization — without this kind of help. 

Look where we are now. Knowledge in gen- 
eral is much too complicated. We have poor 
communications with colleagues in other 
fields. That’s not a very satisfactory situation; 
we have systemic errors that come out of 
inadequate communication. You can find it 
every day in the practice of medicine. 


What problems remain for you to investi- 
gate? 

LEDERBERG: There are still some very 
hard problems that we never quite tackled, 
but I think our efforts would have been prema- 
ture for some of the reasons given here. There 
are severe hardware limitations even now, 
which hurt effectively getting into things like 
learning systems, which is the next horizon. 

We’ve had a little start at that, a thing 
called Medidendral, but the hardware just 
isn’t up to it yet. 


What are Medidendral and learning systems? 

It’s a way expertise can be learned by a 
system by looking at raw data from the out- 
side world. Learning by experience is what I’m 
trying to say. 

The first stage of expert systems is to learn 
from experts. You ask yourself how the ex- 
perts learn, and a great deal of that is intellec- 
tual, learning from other experts. 

But some of it, new knowledge, is gotten by 
experience. This part includes laboratory ex- 
periment or other sorts of data, the induction 
of hypothesis that can fit those data and the 
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establishing of rules, the governing 
laws, the generalizations, the hy- 
potheses and theories of science. 

I would like to be able to move to 
that next step and find systems that 
learn the way we learn. 

So, basically, the structure of 
learning systems needs to be ad- 
dressed as a mathematical problem 
and as a hardware problem. 

And second, the social system, 
the use of expert systems . . . there 
is a way of thinking about them 
that needs to be un- 
derstood very care- 
fully. 





face up to the fact that a world with 
five billion people doesn’t have 
much latitude for privacy, and we'll 
have to be asking ourselves is it 
really so important that we would 
be willing to give up other values? 

Of course, there is no answer to 

that question. For the most part, I 
think the questions about privacy 
are inordinate. I don’t see the actu- 
ality of abuse as much as people’s 
fears of it. 

And it’s a political decision, not a 
technological one, 
what abuse might be 
made. 


Knowing what you 
do about the short- 
comings of expert sy- 
tems and other com- 
puterized systems in 
use throughout soci- 
ety, does it ever con- 
cern you that com- 
puters control 
nuclear power facili- 
ties and nuclear 
bombs? 

LEDERBERG: No 


Expert systems 
are a way of 
writing 
expertise down 
and getting at 
the experts 
before they 
disappear. 


You have infor- 
mation that’s in the 
hands of a political 
authority, and it can 
be used to blackmail 
people, suppress dis- 
sidents and so forth, 
of course that’s quite 
an abuse. 

But I think there 
is the issue in that 
political issue — 
what the rights of 
individuals are, not 








more nervous than 
any complex social 
system. If you don’t have a comput- 
er in there, you’ll have some other 
dimwit pushing the buttons. 

It’s the complexity in the system, 
not the machine, that’s driving it, 
that leads us to these frustrations. I 
think we need to have a realistic 
approach to the capabilities of what 
these nodes are. 

One needs to understand the limi- 
tations thoroughly, but one also has 
to ask what the alternative is. There 
is no panacea. 


If it’s not one evil, it’s another? 

LEDERBERG: Yes. And I think, 
best of all, there’s some balance 
where there’s the possiblity of hu- 
man invention. . . . I think a cross- 
check with a larger set of expertise. 
It’s involved in human judgment 
and communication with other indi- 
viduals and so on. 

In a world with five billion, and 
one billion in a very advanced stage 
of technological and economic orga- 
nization, I think that’s where the 
problem is. 


What about the question of retain- 
ing personal privacy? 

LEDERBERG: I don’t think we 
can live in a complex society and 
have the efficiency of transactions 
without sacrificing privacy. The un- 
derlying problem is that you want 
to have credit, you want to be able 
to go to far away places and have 
them recognize you instantly as 
someone who is credit-worthy. Of 
course, you’re going to have to sac- 
rifice something to make that possi- 
ble. 

We do need to maintain the integ- 
rity of the credit checking system 
and understand that there can be 
mistakes in it. We want to lean over 
backwards to make sure of that. 

I am talking about balancing effi- 
ciency wth justice, and one of the 
things computer systems can do is 
bring the cost of manuipulating a 
great deal of data on people down to 
a level where there may be a temp- 
tation to not complicate the system 
again by adding those costs that. are 
necessary to protect individual 
rights, such as the right of appeal 
when there is something in the cred- 
it system that doesn’t belong there. 

But I think we’re going to have to 


about what their pri- 
vacy is in the first 
place, but what abuse is made on 
information. 
I would advocate to most people 
that they just learn to live with the 
fact that private affairs are going to 





be more transparent, and they al- 
ways have been if you get right 
down to it. 

There’s a change of dimension 
with a broad range of people having 
access, but that also means you 
have a better opportunity to divide 
your correctives. I would come back 
and add that if you try to tally up 
all the abuses of privacy there have 
been in this snoopy society, I don’t 
think they add up to a hill of beans. 
But people are worried about it. 


Why do you think there are people 
out there who are still afraid of com- 
puters? 

LEDERBERG: I think their real 
anger and anxiety is about the com- 
plexity of the social system. The 
computer is emblematic of it, it’s a 
major instrument of social adminis- 
tration, and that is a constraint on 
freedom to have to share your living 
space with five billion others. But 
there it is. 

The understanding of the role of 
computer-based communications 
systems is a way in which people 
can work together more effectively. 
We should be keeping our eyes on 
the objectives in computer advance- 
ment. 











the lives of future gen- 
erations. 
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Conservatives, 
collectivization, 
computers and 
originality 
Computer technology is an 


enhancement of individuation, 
not its oppressor 


BY WILLIAM F. BUCKLEY JR. 


Editor, National Review 


Ss a political conserva- . 

tive presumptively op- 
posed to collectivization, I am sent 
many unfriendly references to 
computer technology, some of 
them even mutinous in inclina- 
tion. One correspondent suggested 
that I urge all recipients of IRS 
forms of the kind that arrive with 
little slits in them made, clearly, to 


oblige computers, to pull out a pair of scissors and 
neatly incise two or three extra slits in order to bollix 
up the system. 

Though attracted to mischief of any sort, not least 
when at the expense of the Internal Revenue Service, 
Ihave resisted these injunctions by my brothers to 
take the Luddite road, and I take the opportunity, on 
the 40th birthday of the computer, to make a point 
underappreciated by my fellow conservatives. It is 
quite simply this: Computer technology is an en- 
hancement of individuation, not its oppressor. And 
this statement I make on the confident grounds that 
just as no two fingerprints are identical, so no two 


computer numbers, designating different individuals, 


can expect to be identical while still serving any 
purpose whatever. 

In a public argument I had with Prof. John Ken- 
neth Galbraith a few years ago, he contended that 
the advance of the computer required great social 
protections from the state. I insisted that the oppo- 
site was the case, that the individual’s protections 
were being heightened, even in the commercial 
world. 

lobserved that any advance in technology, the end 
of which would be to further individual interests and 
to serve individual tastes, ought to be welcomed by 
conservatives. Because of computer technology, one 
ascertains more quickly than before whether this or 
that projected development attracts favorable or un- 
favorable attention in the marketplace. It is highly 
unlikely that such historical monstrosities as the 
Edsel car would have been launched if there had been 
available at the time the marketing technology we 
have today. Individual reactions, measured in bytes 
rather than in millions, would have returned to the 
manufacturer the fatal sniff of disdain . . . The sensi- 


eeeeercescese 





tive entrepreneur would quickly have gone into re- 
verse gear, aborting that aesthetic disfiguration we 
all love to hate. 

The argument carries forward to the question of 
individual identification codes. This is a great cru- 
sade among many conservatives: They shall not give 
us identifying numbers! 

Well, in the first place, ‘‘they” have already done 
so; we all carry Social Security numbers. But the 
point, surely, is, How do we explain the argument 
that individuation results in collectivization? Isn’t it 
the other way around? If, at birth, I am assigned the 
number 34,933,643 (which happens to have been my 
serial number when I was drafted), in what way is 
that a threat to my liberty? 

We know that computer technology is a great aid 
to merchandisers, who think about customers in 
intersecting units (over 40 years old, under 150 
pounds in weight, lives east of the Hudson, reared 
west of the Mississippi, one spouse, one lover, reads 
1.5 books per year. . . ), but is it alarming to know 
that computer technology stores up more statistics 
about us than are known to our mother? Still, I say, 
so what? 

lonce received a letter that began, ‘Dear Mr. 
Buckley,” went on to recite the awful legal ordeal of 
the patriotic William F. Buckley Jr. in his fight 
against compulsory unionism and went on to ask for 
“a minimum of $10” to help with legal defense. The 
letter was signed, ‘‘Your fellow believer in individual 
liberty, William F. Buckley Jr.” 

So? These things happen. But the appeal in ques- 
tion, which raised a few thousand dollars, might not 
have raised a few thousand dollars if we had not 
been efficiently submissive to computer technology. 

And if, in what is left of my biblical claim to three 
score and 10 years on earth, I receive one, maybe 
even two, more letters, written by me, about me and 
addressed to me, I shall weather the depersonaliza- 
tions of the computer age with all due calm, satisfied 
that the text of any letter signed by me will be 
appropriately complimentary about me. Provided the 
text is properly complimentary. 
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‘Did you hear 
the one about 
the human 
who... 


Our belongings may begin 
talking among themselves 
even when we are not present 


President, World Future Society 


he computerized homes 

of the future may have 
more “‘smarts” than the peo- 
ple living in them. But the 
people won’t mind, because 
all of the electronic intelli- 
gence will be devoted to mak- 
ing them happier. Computers 
in our homes will do all kinds 
of things to make us comfort- 
able, safe and well informed. 
They will also help to feed and 
entertain us — and perhaps 
even give us our baths. 


Our homes will talk to us, of course, thanks 
to voice synthesis and recognition systems. If 
a heat-detection device senses a possible fire, 
it will activate a microprocessor controlling a 
voice-production system, which will shout 
“FIRE!” Then, having gotten our attention, it 
wiil give us a report: “The fire detector in the 
attic reports a possible fire. Please check at 
once. Unless countermanding response is given 
immediately, I shall alert the fire depart- 
ment.” 

Furniture will also talk to us. You may find 
that your dining room table talks better than 
some of your guests! It may not say much more 
than things like, ‘“‘Are somebody’s elbows lean- 
ing on me?”’ But you could program it to tell 
witty stories whenever the conversation gets 
dull. 

You can’t get a talking table at your furni- 
ture store yet, but your automobile dealer may 
sell you a talking car that says things like, 
“Fasten your seat belt.”’ Since the basic tech- 
nology of speech synthesis is already here, it’s 
only a matter of time before we have talking 
furniture. 

Furniture manufacturers have not rushed 
to give their products the power of speech, 
because the furniture business moves more 
slowly than the automobile and electronics 
industries. Automobiles wear out after a de- 
cade or so, but people may dine off the same 
table for centuries. 











Still, furniture will eventually incorporate 
computers, and tables and chairs won’t just 
talk. They will also listen. Chairs will move by 
themselves at your command. For this devel- 
opment, we will probably owe a big debt to 
handicapped people. 

Researchers are now developing furniture 
and equipment that will enable people with 
medical problems to do things for themselves. 
That will mean that many more of them will 
be able to live at home and not have to be 
hospitalized or given constant nursing care. 

If you are too weak to walk to the bath- 
room, a robot wheelchair might enable you to 
make the trip without assistance. You shout a 
code word to get your automated wheelchair’s 
attention, then give a command. It might go 
like this: 

“MORTIMER, FORWARD!” 

Mortimer rolls slowly forward. 

“MORTIMER, STOP. LEFT FACE. FOR- 
WARD... .STOP.” 

When Mortimer has stopped beside your 
bed, you get on board for your trip to the 
bathroom. Later, Mortimer brings you back. 
Unlike a human helper, Mortimer is always 
available. 

Voice-command robotic tables are also un- 
der development so that bedridden people can 
command a table to move toward them so they 
can get a drink or write a letter. 

The enormous cost of caring for people in 
hospitals and nursing homes means that voice- 
commandable tables and chairs can be justifi- 
able investments for the 
handicapped — and _ that 
means there is a big market 
waiting for robotic furniture 
manufacturers. As robotic fur- 
niture products are perfected 
and prices come down, people 
without handicaps will decide 
it’s nice to have tables and 
chairs that obey their com- 
mands. 

Say you have a little diffi- 
culty getting up in the morn- 
ing. Wouldn’t it be luxurious to 
have yourself gently lifted out 
of bed, placed in a tub and giv- 
en a pleasant whirlpool bath to 
help get you ready for the day? A Japanese 
company (Sanyo Electric) some years ago de- 
veloped a ‘‘people washer” that looked like a 
huge egg. People would climb into it and go 
through a cycle of ultrasonic sound waves, 
bubbly water and warm air. Now researchers 
are aiming at robots that can lift you out of 
bed and put you into a bath or people washer. 

Looming ahead is luxurious living beyond 
anything any emperor ever enjoyed: Comput- 
ers and robots will wake us gently in the 
morning, perhaps by playing our favorite mu- 
sic, give us news reports in our areas of special 
interest, bathe and shave us, feed us break- 
fast, brush our teeth, comb or brush our hair 





Asofa that can 
respond to a 
command is not 
just dead wood, 
cloth and stuff- 
ing; it has be- 
come quasi- 
animate. 








and even dress us. 

The computers and robots will talk to each 
other, of course. 

A floor-cleaning robot may ask a sofa to 
move so it can clean under it. “Sofa, move!” 
After the robot is finished, it might say, ‘‘Sofa, 
back!” 

The sofa and floor cleaner are both robots, 
and that illustrates several important points 
about the household robots of the future. 
Many people envision household robots as 
looking like mechanical people. But it is ab- 
surd to imitate human beings when designing 
robots. The history of progress is based on 
creating machines that have specialized capa- 
bilities surpassing those of human beings. 

So household robots will come in a variety 
of forms, and only a few will be designed to 
look like humans: for instance, robot servants 
to offer drinks at parties and teaching robots 
for small children. 

A robot that cleans rugs will be designed to 
excel at that task and perhaps a few others. It 
will be able to perform that task far better 
than a human servant — or a robot made like 
a human being. Other robots will be designed 
for other sorts of tasks. In short, our future 
homes will have lots of different kinds of 
robots — not one or two all-purpose models. 

As computers enter our furniture, it will 
become more mobile and more intelligent — in 
other words, more like robots. A sofa that can 
respond to a command to move is no longer 
just dead wood, cloth and stuffing material; it 
has become quasi-animate. 

And when our belongings 
begin talking among them- 
selves even when we are not 
present, we may begin to expe- 
rience our homes in a very 
different way. We will feel 
surrounded by mechanical 
friends waiting to obey our 
every wish like perfectly 
trained, extraordinarily capa- 
ble servants. 

Presiding over your ser- 
vants will, perhaps, be a robot 
butler, whom you might call 
Jeeves. It would be able to 
listen to your instructions and 
then rush about the house barking orders to 
the other robots. Speaking to Jeeves, you 
would probably use what may come to be 
called “robot English” — a simplified, almost 
grammarless version of standard English. 

“Jeeves, go closet. Say, ‘Blue suit.’ Take 
blue suit, Return here.” 

“Order accepted,”’ says Jeeves. 

The robot slinks away. Like other command 
robots, it looks like a huge mechanical spider 
because it is designed to move in all directions, 
pick up objects of all shapes, push buttons, 
pull handles and perform any number of other 
tasks. 

Jeeves soon returns with the suit. The 
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task was simple because 
the closet was roboticized 
and responsive to voice 
commands: Any item could 
be produced automatically 
upon request. 

“Jeeves, welcome 
guest.” 

“Order accepted.” 
Jeeves rushes about, carry- 
ing out a series of instruc- 
tions designed to prepare 
your home for a human 
guest. Jeeves might alert 
the robot guards, which 
otherwise would refuse to 
let him pass and designate 
a humanoid robot to stand 
at the door to check the 
visitor’s identity and wel- 
come him to the house. 

You may also check your 
home’s central computer to 
make sure that everything 
is properly arranged for 
your guest’s arrival. The 
computer will monitor your 
lighting system, turning 
lights on when someone is 
about to enter the room and 
off when he leaves; differ- 
ent colors may be used de- 
pending on your mood and 
the image you want to cre- 
ate for your visitor. 

Video screens with com- 
puterized art will provide 
constantly changing 
scenes. You can instantly 
switch all your video art 
from scenes of the Nether- 
lands to ocean scenes. The 
computer can also order 
the fragrance player to 
generate the appropriate 
aromas, such as tulips or a 
salty ocean breeze. 


‘Electronic womb’ 


Our future homes will be 
so pleasant that we won’t 
want to leave them much. 
In fact, social pundits may 
worry around the “elec- 
tronic womb” into which 
everyone seems to have re- 
treated. We may do more of 
our shopping from home, 
visiting shops electronical- 
ly without having to travel 
to them. 

The microcomputers 
now entering U.S. homes in 
great numbers are being 
linked up into far-flung 
electronic networks, so 
that people will be able to 
order all kinds of products 
by tapping out their orders 
on the computer keyboard. 

This arrangement will be 
a great time saver for busy 
people, who will be able to 
pick up their groceries all 
packaged and ready to be 
loaded in a car — or have 
them delivered. If the order 
can be transmitted easily in 
codes and charged auto- 
matically to the customer’s 
bank, labor costs can be cut 
drastically. 

Additional savings can 
be realized by computeriz- 
ing the dispatching of de- 
livery vehicles and routing 
them efficiently to custom- 
ers. The end result will 
likely be that increasing 
numbers of people will do 
their shopping electronical- 
1 


y. 
Teleshopping will make 








it easier to have goods 
shipped from warehouses 
— or even from producers. 
Fruits and vegetables can 
be delivered directly to cus- 
tomer’s homes rather than 
having to sit for days or 
weeks in a store waiting 
for someone to buy them. 
But what about people 
who want to feel the 
grapes or thump the honey- 
dew melons? The notion of 
“feelavision” may strike 
many people as incredible 
— about as strange as tele- 
pher~ and television ap- 





peared to people in the ear- 
ly 19th century. But 
advancing technology may 
soon make it possible. A 
robot hand, properly de- 
signed, could sense the 
shape and texture of dis- 
tant fruits and transmit the 
signals to a human hand on 
the other side of the world. 
“Smellavision” will re- 
quire the re-creation of 
scents based on instruc- 
tions transmitted electroni- 
cally but already fra- 
grances are being placed on 


disks which release a scent 


when scratched by a nee- 
dle. Duplicating tastes may 
prove even easier since 
there are only four basic 
types of taste receptors 
(for sweet, sour, salty and 
bitter); much of the taste of 
food is really its aroma and 
texture. 

The new technologies 
will enable more people to 
work at home. People will 
communicate rather than 
commute to their jobs. The 
home itself will be the prin- 
cipal workplace for many 
people. 








People in many different 
occupations — commodity 
traders, architects, stock 
brokers, lawyers, college 
professors and many oth- 
ers — will be able to work 


-mainly at home and sally 


forth only for an occasional 
appearance in classrooms, 
courtrooms or other exter- 
nal workplaces. 

Of course, many people 
may find themselves mak- 
ing excuses to take their 
work outside the home just 
to have a change in their 
environment. 














sidisiedctilao so Cosica Waleosuendsieas 
you remain competitive by putting state-of 


z is i days 
that you’re likely to wind up with outdated 
equipment in the middle of a lease. In effect, 
you're apt to get stuck with (and stuck paying for) 
unproductive assets just as though you were 


purchasing them. 


Solution: Equitable Life Leasing. Because we 

can draft a “FASB 13” Operating Lease that is 

so specific—so suited to help you grow your 
business—that it can anticipate equipment 
upgrades, modifications and even replacement 
during your lease term. So you can remain at top 
efficiency and peak productivity without so much 


as breaking stride. 


Apart from that remarkable flexibility, such 

a lease generally offers the use of equipment 
without reflecting liability on the balance sheet 
of your financial statement. Even if the tax 


equipment need is; 
it:And whom to co 


O Sansbnsd aes RiealiGe: on Equitable’s 


Operating Lease programs. 


() Have an account representative contact me today. 


Name 





Title 








Company. 


Address 





Business Phone 





j= EQUITABLE LIFE 
LEASING CORPORATION 


10251 Vista Sorrento Parkway, San Diego, CA 92121 
Attn: Mr. William C. Taylor, Executive Vice President/Marketing 

















DATA GENERAL ASKS: WHAT WILL YOUR 
OFFICE SYSTEMS COST YOU DOWN THE ROAD? 


OUR CEO® BUSINESS AUTOMATION SOLUTIONS Mainframes, PC’s and applications into our industry- 


GIVE YOU THE LOWEST COST OF OWNERSHIP 


Bypass the high cost of other companies’ office 
automation systems. With Data General's line of fully 
compatible computers. The industry leaders in 
productivity. 

Our new MV/20000™ provides superior price/perfor- 
mance. Better than DEC’s VAX™ or IBM®’s 4300 series. 
While our MV/2000DC™ sets the standards for depart- 
mental computing systems. 


leading CEO Business Automation. And by cost 
effectively distributing your information resources. 

We also protect your investment with our commit- 
ment to industry standards in communications and 
data management. 

It all adds up to advanced Business Automation 
solutions. To give you the lowest cost of ownership. 

All of which makes Data General the best route to 
take. For more information, call 1-800-DATAGEN (in 
Canada call 1-800-268-5454). Or write: Data General, 


@, Data General 
aGeneration 





We take you beyond office automation. By integrating 4400 Computer Drive, MS C-228, Westboro, MA 01580. 


© 1986, Data General Corporation, Westboro, MA. MV/20000, MV/2000DC are trademarks, and CEO is a registered trademark of Data General. IBM is a registered 
trademark of international Business Machines Corp. VAX is a trademark of Digital Equipment Corp. 


NOVEMBER 3, 1986 COMPUTERWORLD/31 








Composites 


Seeccccccccessoess receeee 





ancy Burson is not primarily a 

photographer or even a crafts- 
woman. She is an artist who combines reality 
with imagination and, with the aid of the 
computer, transforins it into a creative vision. 

In her. computer-generated composite por- 
traits, the famous are united in an amalgam of 
what makes them unique, and concepts be- 
come lifelike visions of the future. 

Her patented method of synthesizing photo- 
graphs has made her world famous. Artistical- 
ly, it challenges fundamental assumptions 
about the nature of photography. Practically, 
her computer-enhanced photographs are being 
used to help parents find their lost children 
and to allow cosmetic surgery patients to view 
how their features can be changed. 

The book, Composites, Computer-Generat- 
ed Portraits, by Nancy Burson, Richard Car- 
ling and David Kramlich, was published in 
1986 by Beech Tree Books, William Morrow 
and Co., New York. 























COMPOSITE PORTRAITS COPYRIGHT NANCY BURSON WITH 
RICHARD CARLING AND DAVID KRAMLICH. 
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Consider two statements: ‘85.6% of all busi- 
3 nesses that suffered a computer disaster have 
= disappeared within five years.” And “93% of 
2 all businesses for whatever reason are no 
= longer in business after five years.” 
/  Theconclusion from these statements is 


g obvious. If a business suffered a computer 


85.6% and other 
almost significant 


“90 42 disaster five or more years ago, it is more 
likely to be in business today than if it never 





numbers 


85.6% of us are innumerate, 

or lacking an understanding 

of the fundamentals of numbers, 
and the rest of us don’t know 
what this statistic means 


BY DONN PARKER 


e are supposed 
to be an infor- 
mation society, but we are 


more than that. We have be- 
come a number society. Our 
problems, solutions and issues 
do not seem valid or signifi- 
cant until they have been ex- 


pressed in numeric form. This 
quantified state is facilitated and driven by 
computers and data communications. 

Although we have become a quantified soci- 
ety, we remain innumerate. People are not 
well adapted to receiving, processing, remem- 
bering and outputting numbers. 

Numbers should therefore not be forced on 
the human intellect. Such an imposition will 
cause a backlash; society will demand a more 
qualitative, number-free world. Anew human 
right will emerge, existing in parallel with the 
personal right of privacy. The new right will 
be that people need quantify and specify in- 
formation no more than once. Expressed as a 
principle, it might be that information need be 
quantified and captured only once. 

Consider how many times in our lives we 
must receive quantified information and then 
regurgitate it over and over. Examples include 
addresses, birth dates, Social Security num- 
bers, telephone credit card numbers and bank- 
ing personal identification numbers. Think of 
all the addresses and telephone numbers we 
must remember or write in our little black 
books. 

Having to remember all of this quantified 
information, enter it on forms or key it one 
character at a time could be eliminated with 
the power we are creating with computers and 
data communications. We can revolutionize 
our society if we set as a goal achieving and 
preserving the principle of quantifying no 
more than once. 

Adhering to such a concept could lead to a 
new qualitative society based on quantitative 
systems that will process and store informa- 
tion for us and make it available when needed. 








I became aware of the gradual emergence of 
the number society during my 17 years of 
research and consulting on computer crime 
and security. I have found that an individual 
becomes an expert when he can quote num- 
bers; he can establish a fact and settle any 
argument. It matters little what the number is. 

The news media have also gone number 
crazy. Some journalists don’t seem to care 
what the numbers are as long as they can get 
someone to quote them. For example, a com- 
monly repeated statistic is that only 1 in 100 
computer crimes is discovered. This ridiculous 
statistic was even the subject of a serious 
editorial in one of our trade journals. 

iam not the only one who has discovered 
the nature of the number society. Andy Roo- 
ney said, ‘“‘Numbers are the most certain ex- 
pressions we have. Sports are popular because 
we are left with two numbers at the end of a 
game resulting in great satisfaction and finali- 
ty.”’ He also identified two kinds of workers — 
those who are judged by numbers, such as 
salesmen and data entry clerks, and those who 
are not judged by numbers, such as artists and 
computer programmers. 

Lyndon Johnson said that 4 is the best 
number. “You must sell in four minutes. Four 
sentences make a paragraph. Four-letter 
words are the most important — home, love, 
food, free and peace, which has five letters 
but any damn fool knows it should have four.” 
Unfortunately, he also said, ‘‘For the first time 
in history, profits are higher than ever be- 
fore.” 

Man has become a measurer. We seem to 
measure everything, starting from the shep- 
herds of ancient times who counted their 
sheep by piling stones, one for each, until the 
present day when Tom Parker became very 
successful with his new book, In One Day. He 
stated that 17,000 video cassette recorders, 
38,000 Ken and Barbie dolls, 82,000 mouse- 
traps, 190,000 watches, 5,000,000 books and 
86,000,000 packs of cigarettes are sold each 
day. The cigarettes leave 85,000 bushels of 
butts and cause 4,100 heart attacks including 
1,500 deaths. In one day, Americans spend 
$125,000 for Elvis memorabilia, $200,000 for 
roller skates, $300,000 for clothes and 
$40,000,000 on prostitutes. 





suffered such a disaster. 

The number 85.6 is a particularly good one. 
Considerable research has led me to believe 
that 85.6 properly quoted will make an instant 
expert out of anyone. The number “85” means 
“most” on a scale of 100; 85 is close to the 80/ 
20 rule. I discovered that 85% is not a believ- 
able number; it sounds like a guess. However, 
0.1 away, 0.6, makes this number totally be- 
lievable and would convince anybody that the 
person quoting this number musi have done 
some significant research to produce a number 
like it. 

Section 1 of anewspaper on a typical day 
contained 49 articles. Only one had no num- 
bers in it, and four articles had only one 
number. The remaining 42 articles were rid- 
died with numbers ranging from 3.38 billion to 
$3.38. One article pointed out a 0.4% rise in 
the consumer price index representing a dip in 
the past 41 months. Who of us reading a 
newspaper is really interested in whether it 
was 0.4% or 0.3%, or whether the dip was in 
the past 40 months or 42 months? The stock 
market was recently reported as achieving the 
greatest Dow Jones average fall in history of 
86.61 points. Everybody should know that 
this is not true; the real drop was 85.6 points. 

Newspapers include the age of every mur- 
derer, rapist and victim. Great benefits derive 
from quoting numbers, any numbers, because 
the credibility of a news item is achieved by 
using a number. 


The number society 


We are chopping up our otherwise comfort- 
able, continuously changing sound, light and 
time into discrete bits that give new impor- 
tance to the word “‘digitize.”’ Our music is now 
digitized on compact disks. Soon our voice 
communications will be digital. Toshiba Ltd. 
recently announced the first digital television. 

Within this number society, however, we 
have become innumerate. Mathophobia, num- 
berphobia and triskaidekaphobia, or the fear 
of 13, are making many people social cripples. 

Moreover, numerology, like astrology, is be- 
coming popular. For example, numerologists 
note that every 20 years since 1840, the presi- 
dent in office has died during his term. 

Lotteries and commodities futures contracts 
facilitate our gambling on numbers. In 1985 in 
New York state, the $41,000,000 in Lotto 
prizes resulted in a peak sales of 22,000 tickets 
per minute, despite the odds of one in 
6,135,756 of winning. 


66 We have become a worldwide society 
of numbers. We count and are count- 

ed. We measure and are measured. 

We are identified, codified and de- 
scribed by numbers. Numbers place 

us in contexts of time, place and 
circumstance. We can now reduce 
everything we do to a number lan- 
guage to be acted upon by machines. 3 


Excerpted from an exhibit 
at the IBM Gallery of Science and Art 
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we go crazy with using names made 
from numbers — 8080 from Intel, 
35Z5 for those who remember the 
old vacuum tube days, the 1103 
and 7094 computers, and of course 
the perennial number 666 as the 
sign of the devil from Chapter 13 of 
Revelations in the Bible. 

Forty is so significant that Pro- 
fessor Stanley Brandes at the Uni- 
versity of California at Berkeley 
has written an entire book about 
this one number, The Number For- 
ty: The Age and the Symbol. He 
explains how 40 started as a num- 
ber representing the end of life and 
now is the age of the beginning of 
life, as in Pitkin’s Life Begins at 
Forty. 

In contrast, a numerate person, 
besides knowing a little arithmetic 
and algebra, is one who is not de- 
ceived by false statistics. A numer- 
ate person can compare large and 








small numbers with a reasonable 
degree of logic. He knows the dif- 
ferences between rounding and 
truncation, significant digits and 
accuracy and precision of measure- 
ments. 

He can perform order-of-magni- 
tude arithmetic by adding expo- 
nents rather than multiplying large 
and small numbers. He can estimate 
logically and knows permutations, 
combinations and probabilities, in- 
cluding the difference between de- 
pendent and independent events. 

A numerate person knows a 
spreadsheet from a bed sheet. He 
knows the value and unforgiving 
finality and specificity of numbers. 
He knows binary from digital from 
hexadecimal. 

Finally, a numerate person 
knows that computers do not make 
errors or commit crimes. Comput- 
ers only manifest the errors or im- 





prudent or risky decisions that are 
made by people. 


An .innumerate society 


Darrell Huff published his fam- 
ous book, How to Lie with Statis- 
tics, in 1954. From that book and 
other sources, I have identified 11 
basic methods of deception using 
statistics, including built-in sample 
biases, abuse of samples, false ac- 
tuarial application, or data on indi- 
viduals applying to groups and the 
use of arithmetic, geometric, medi- 
an, modal and harmonic averages 
(if one of these doesn’! prove the 
point, another can be used). Other 
methods of deception include igno- 
rance of regression toward the 
mean, the use of favorite statistics, 
such as the Dow Jones Industrial 
Average, the semi-attached value, 
post-hoc fallacy and the shifting 
base. 
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Graphs are valuable for repre- 
senting numbers because they ex- 
ploit human information process- 
ing capabilities. A picture is worth 
a thousand numbers, and each indi- 
vidual color added to a graph in- 
creases its validity by an order of 
magnitude. Many concerned people 
are battling today about how to 
honestly represent numbers in 
graphs and there seems to be little 
agreement. 

Edward Tufte, a professor of po- 
litical science and statistics at Yale 
University, is intent on eliminating 
chart junk. Nigel Holmes, a graphic 
artist at Time magazine, states that 
some distortion in graphs is accept- 
able to emphasize a particular 
characteristic of a set of numbers. 

I have identified 14 methods of 
deception using graphics, including 
baseline truncation by chopping off 
the bottoms of charts, changing 
baselines, distorting scales, tilting 
graphs to make curves rise more 
rapidly, surface distortion, unequal 
time periods, omission of data, bar 
graph truncation, cartooning of 
graphs, perspective distortion, di- 
mension distortion and double or- 
dinants. 

Not only can we lie with graph- 
ics, but we can do it with increas- 
ing productivity as our computer 
graphics capabilities grow. 

The primary industry in the U.S. 
today is probably the manufactur- 
ing of numbers. The office is the 
factory, and the computer is its 
primary mechanism. Entire office 
buildings have now become giant, 
multicomputer centers. Number 
workers are increasing at the rate 
of one million per year and repre- 
sent 85.6% of the work force. The 
actual number is 75%, but who 
would believe it? 

Yet the office remains the last 
stronghold of inefficiency in the 
business world because the key- 
board is unfit for human use. We 
need convenient, low-cost and ef- 
fortless entry, processing, storage 
and conversion of numbers. This 
need requires the demise of the 
keyboard as we know it today. 


A qualitative society 


The more we become a society 
driven by numbers and know more 
quantitatively about our activities 
and behavior, the higher our quali- 
ty of life should become — as long 
as we can rely on machines and 
data communications to do our 
number work. The new society will 
also increase our quality of living 
by reducing the redundancy of hu- 
man quantitative activity and by 
eliminating innumeracy. 

Examples that move us closer to 
the numerate society include ana- 
log, qualitative input and output 
such as by voice; automatic payroll 
deposit; direct wholesaler, retailer 
and consumer order entry; auto- 
matic account balancing and credi- 
tor payments; automatic income 
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tax calculation, management and 
payment; biometric signatures 
eliminating the need for user iden- 
tifications and secret passwords; 
automatic hotel registration; and 
car rental and navigation on roads 
and streets. These applications rep- 
resent a movement toward one 
quantification at the source. 

A strong inhibiting factor in this 
movement toward a qualitative so- 
ciety arose with the threat of the 
national data base concept where, 
in order to free us from having to 
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know quantitative information, a 
data base about us must be formed. 
Many people resist this concept be- 
cause of privacy and intrusion con- 
siderations; yet by default, we are 
rapidly moving toward an interna- 
tional, universal decentralized data 
base system. 

More and more computers are 
being connected through data com- 
munications made possible with 
satellites and fiber optics. Eventu- 
ally, all our computers will form 
one giant network. 

Americans also resist the Social 
Security number as a universal 
identifier. Legislative controls 
slowed the movement toward uni- 
versal identifiers, but with the in- 
creasing power of computers, we 
no longer need an explicit universal 
identifier. We will become known 
by combining bits of unique infor- 
mation about each of us. 

The universal data base is thus 
unalterably on its way. It will be 
transparent to most humans. Input 
of quantified information will oc- 
cur at the source of that informa- 
tion. Output of quantified informa- 
tion will occur at the many 
locations of its use. Keyboards for 
entry of individual characters will 
be eliminated. 

Concern about the universal, de- 
centralized data base system is val- 
id. It could pose a massive threat to 
people through violation of person- 
al privacy and inappropriate intru- 
sions into business, government 
and other institutions. Major ad- 
vances must be made in informa- 
tion security, control and integrity. 

We require the freedom from 








loss associated with our quantified 
information caused by modifica- 
tion, contamination, destruction, 
denial of use, loss of control, unau- 
thorized use, disclosure, misrepre- 
sentation, misappropriation, mis- 
placement and trespass. 

We will require more from ev- 
erything digital, including process- 
ing, communications, storage and, 
above all, assurance of security, 
control and integrity. We will need 
more data stored in our computer 
systems controlling and directing 
appropriate access to information 
than the volume of the operational 
information itself. This will be fea- 
sible as the cost of computing and 
communications drops rapidly. 

We can improve the quality of 
life through advances in computer 
and communications technology as 
long as we can eliminate innumer- 
acy through education as well as 
preserve privacy, integrity and se- 
curity through an appropriate em- 
phasis on the self-interest of our 
government, businesses, citizens 
and institutions and appropriate 
legislation where self-interest fails. 

Our goal is to achieve the right 
of quantification no more than 
once. 





Parker is a senior management 
systems consultant at SRI Interna- 
tional, Inc. in Menlo Park, Calif, 
where he researches and consults 
on information and computer 
crime and security. This article is 
based on his forthcoming book, The 
Numbering of America, to be pub- 
lished in 1987. 
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Uncovering politicians’ hidden personalities 


oliticians are masters of dis- 

guise, often hiding their real na- 
tures behind rhetoric and stock im- 
agery. But a professor of speech 
communication at the University of 
Texas in Austin has figured out a 
way to lift a corner of the political 
mask by using a computer to ana- 
lyze clues to personality that can 
be found in word usage. 

Rod Hart, who teaches courses 
in political communication and the- 
ories of persuasion, created a Cobol 
program, Diction, that incorporates 
about 30 dictionaries and subdic- 
tionaries. Using roughly 3,000 
search words, Diction analyzed the 
linguistic attributes of eight U.S. 
presidents, from Harry Truman to 
Ronald Reagan. 

This project, which Hart began 
when he was teaching at Purdue 
University and carried with him to 
the University of Texas in 1979, 
produced a book in 1984 titled Ver- 
bal Style and the Presidency, pub- 
lished by Academic Press of New 
York. 

The thesis of Hart’s work is that 
while individuals can control the 
ideas and images that their mes- 
sages convey, they cannot continu- 
ously edit themselves in selecting 
words. This being the case, he says, 
analysis of language can provide 
glimpses of the real people behind 
the public figures. 

Hart established four major cate- 
gories of language style as the basis 
for comparisons: realism, certainty, 
optimism and activity. Feeding pas- 
sages from speeches of the various 
presidents into the computer, he 
had his program search for match- 
es between words used and words 
stored in dictionaries and subdic- 
tionaries. 

When sorting for realism, Hart’s 
program would look for indicators 
such as concrete nouns like ‘‘air- 
plane”’ or “armies.” “‘Realism,” he 
says, ‘“‘means dealing with objects 
in the real world, rather than ab- 
stract concepts like ‘faith’ or ‘patri- 
otism.’” 

Among the key words signaling 
certainty are terms like “everyone” 
or “always” or any form of the 





verb to be, which Hart says is ‘the 
strongest verb construction in the 

h language.” Optimism, not 
surprisingly, was linked to terms 
like “splendid,” “successful,” ‘“‘ex- 
citing” and “hopeful.” 

Among Hart’s discoveries was 
one largely unobserved character- 
istic of Ronald Reagan’s speaking 
style that may, in fact, significant- 
ly bear on his reputation as a great 
communicator. Of all the presidents 
studied, Hart says, Reagan ranked 
lowest on use of embellishments; 
almost all of his language is com- 
posed of nouns and verbs. That 
trait comes across as active and 
dynamic, Hart explains, and, since 
it also happens to match the style 
of contemporary journalism, 
“tends to make him a very quotable 
guy.” 

Jimmy Carter, on the other 
hand, may have been tripped up by 
his own intellect, according to 
Hart’s analysis. “I was particularly 
curious about what it was, exactly, 
that made his speaking style so 
sonorous,”’ he says, ‘“‘and what I 
found was that he had an extraor- 
dinarily rich and extended vocabu- 
lary and tended to use large words. 
On average, his words were seven 
characters long, which contrasts 
with a 44-character average for 
the other seven presidents.” 

In his quest to understand the 
men who reach the Oval Office, 
Hart used his program not only to 
scrutinize their words but also to 
compare their language patterns 
against those of religious figures, 
business leaders and social activ- 
ists. What he found through this 
comparison, he says, was that the 
role of president seems to demand a 
mode of expression that combines 
“the optimism of a preacher with 
the concreteness of a corporate ex- 
ecutive presenting an annual re- 
port and the energy of a social 
activist.” 

Hart is now reformulating Dic- 
tion, which has been running on a 
Control Data Corp. CDC 6300 main- 
frame, for use on a microcomputer, 
probably an IBM Personal Comput- 
er AT. 


COMMENT 





A: society changes, 
computers should 
enable people to cope 
with the increasing 
complexity and re- 
quirements of the in- 
formation age. 

For example, in all 
likelihood, people 
graduating from 
school today will 
work at four or five 
different careers dur- 
ing their lifetime. 
Computers should be 
the repositories of in- 
formation so that 
these people can 
spend their education 
developing their criti- 





cal analysis and con- 
ceptual skills rather 
than just learning 
facts. 

With the amount of 
information doubling 
at a rate of approxi- 
mately every two to 
three years, people in 
businesses have two 
choices — to be over- 
whelmed with infor- 
mation and unable to 
cope or to learn to 
transform massive 
amounts of informa- 
tion into usable 
knowledge. 

As computers be- 
come easier to use, ap- 





plications such as 
data bases will give 
people the tools that 
help them organize 
and select information 
and, hence, better per- 
form their jobs. 

We see the comput- 
er as this wonderful 
machine that can ex- 
pand the intellectual 
capacity of a person. 
It can make it possible 
for people to commu- 
nicate better, to learn 
better, to work better 
and to do things that 
were not possible be- 
fore the computer was 
available. 


JOHN SCULLEY 


President, Apple Computer, Inc. 
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Making music 
with help 
from a PC 


BY PETER NERO 


My Tandy Corp. TRS-80 Model I, 
which is now packed and saved for 
posterity, bears serial number 26. 
That fact should convey the speed 
at which I reacted when the dream 
of a personal computer became a 
reality. The era in which I grew up 
was rife with predictions of a Buck 
Rogers future, and the realization 
that the future would happen in 
my lifetime was too good to be true. 

The year 1977 marked the 43rd 
of my life and 36 years of working 
toward perfection as a musician. 
While it had become apparent that 
perfection would only be a goal and 
not a reality, I had achieved a good 
deal of success within the profes- 
sion and a commensurate amount 
of skill. While we, as artists, al- 
ways hope to continue to grow, the 
quantum leaps take place at an ear- 
lier age and subsequent growth 
seems to level off at a comfortable, 
though lesser, pace. 

Therefore, imagine the challenge 
of sitting in front of a keyboard 
with its powerful potential and 
feeling like a complete idiot. This 
was one keyboard that now hada 
true novice for a “player.” 

Since hardware always seems to 
be available before software and I 
was in no mood to wait, I decided to 
write my own programs. After 
countless hours of study, experi- 
mentation and private tutoring, I 
was still a novice but had complet- 
ed my first program. That was a 
quantum leap. I was extremely 
proud that it was accepted for pub- 
lication in a computer magazine, 
and when it appeared in print sev- 
eral months later, I was already 
embarrassed — a good sign that 
progress was rapid. 

Though professional programs 
are available for countless applica- 
tions, I still prefer to write my own, 
custom-made for the demands of 
my specific business. Since I am on 
tour for a total of six months each 
year, I rely heavily on laptops. This 
takes extra care in memory conser- 
vation and is a good exercise in 
improving one’s skills. 

Like most others in my field, I 
have a personal manager, agent, 
business manager, public relations 
person and so on. Yet, as others in 
my profession have learned, the 
performer must be aware and in 
control of all aspects of the busi- 
ness. The romantic notion that the 
artist is some ethereal being who 
does nothing but practice his art is 
long gone. Our profession has be- 
come big business and, like other 
big businesses, needs a chief execu- 








tive officer. 

Since about 90% of my time is 
consumed by the foregoing, little 
time is left for musical creativity. 
The use of a computer is now mak- 
ing it possible to watch the store 
more effectively while freeing time 
for more important matters. 

In atypical year, I perform 
about 50 different concert pro- 
grams as guest conductor/pianist 
with symphony orchestras. I plan 
these programs using the following 
criteria: the skill of the players, 
amount of rehearsal time available, 
repertoire performed by me in re- 
cent appearances with them, so- 
phistication or lack of same of that 
audience and other repertoire re- 
cently performed or to be per- 
formed by other artists. 

Combine these criteria with the 
fact that I have some 500 selections 
that Iam prepared to play and/or 
conduct, and you have a time-con- 
suming and arduous task. 

Before I completed my program, 
written in Basic, to handle this 
chore, I would have to go to the file 
cabinet to locate programs from 
previous appearances. I would 
then, from a master repertoire list, 
delete those selections recently per- 
formed. Next, I would begin to scan 
the list to choose selections that 
would fit the other criteria. This 
process took many, many scan- 
nings — writing down all the possi- 
bilities, reducing that number to 
about 200, paring down subsequent 
lists and so on. 

What used to take hours now 
takes minutes. The Basic program I 
wrote contains a data base of my 
repertoire as well as a record of all 
previous concerts played. It com- 
pares the two and deletes from the 
data base all selections previously 
played. From the remainder I can 
ask for an opener of, say, between 
three and five minutes’ duration, 
fast tempo, not too difficult and 
appropriate for the occasion. 

In a few seconds, I get my 
choices printed and take my pick. 
This process is repeated for the 
rest of the program selections, us- 
ing the variety of criteria I have 
made available, and in about 15 
minutes, the once-arduous task is 
completed. 

Now I can go back to practicing 
my craft, which, until recently, 
took a back seat to paperwork. 
Happy birthday, Eniac! 





Nero, a pianist, arranger and 
conductor, is currently the music 
director and conductor of the Phil- 
adelphia Pops Orchestra. 


66 Computer: One who com- 
putes; a calculator, reck- 
oner; specifically a person 

employed to make calcula- 
tions in an observatory, in 
surveying, etc. aa 
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enetrating the 

mysteries of the 
physical world has 
been the great frontier 
of the last century. 
Advances have been 
astounding in under- 
standing physical sci- 
ence and its applica- 
tions. But there has 
been no comparable 
advance in under- 
standing our social 
systems. Why not? 

Social systems are 
far more complex 
than technological 
systems. Only in the 
last two decades have 
means become avail- 
able for understand- 
ing social systems to 
the degree that we 
take for granted with 
physical systems. 
Mathematically 

speaking, social sys- 
tems belong to that 
class known as high- 
order, nonlinear, dif- 
ferential equations. 
Biological evolution 
has not required that 
the human mind de- 
velop in a way that 
can deal with such 





systems. As a result, 
wars, economic de- 
pressions, unemploy- 
ment, repressive gov- 
ernments, hunger and 


- rising pollution testify 


to the fact that we do 
not manage social sys- 
tems for the long-term 
good of the world. 

But now, computers 
are opening the door 
to an understanding 
of social systems. The 
great frontier of the 
next 100 years will be 
learning how to man- 
age social systems, 
just as the frontier of 
the last century was 
learning how to har- 
ness technology. 

Computers can now 
handle the complexity 
inherent in social and 
economic systems. In 
doing so, they draw 
together the under- 
standing of feedback 
dynamics that 
evolved in technology 
during the last 50 
years and the vast 
store of knowledge 
about the structure 
and the governing pol- 


Professor of management at MIT’s Sloan School 


| rapid progress in so- 





icies that resides in 
people’s heads. 

The mental data 
base is rich in the in- 
formation necessary 
for understanding hu- 
man systems. Howev- 
er, until feedback con- 
cepts and computers 
became available to 
organize that knowl- 
edge, little can be 
done to relate organi- 
zational policies to the 
resulting behavior. 

Now there is begin- 
ning to be effective 
computer simulation 
modeling of economic 
systems, urban 
growth and decay, dy- 
namic processes of in- 
ternal medicine and 
corporate growth and 
instability. 

The next great 
frontier will be under- 
standing ourselves 
and our institutions. 
The next century 
should see the same 


cial systems that the 
last century has dem- 
onstrated in physical 
systems. 


JAY FORRESTER 














Canaan offers the only 
VM/CMS-comp atible 
departmental solaiaa 


Since 1981, Canaan Computer 
Corporation has been dedicated to 
answering the departmental com- 
puting needs of large organizations. 
Only Canaan brings powerful 
IBM~° 370 mainframe computing 
down to the departmental level. 

The DCS 5800, installed and 
supported throughout the world, 
allows users to run IBM mainframe 
applications within their own 
departments, while MIS managers 
off-load CMS and CICS applica- 
tions development—freeing up 


See the Light... 


us today: 


overburdened mainframe resources. 
If you’re looking for a depart- 
mental system that will keep you 
in the blue, fully compatible with 
your IBM mainframe environment 
and applications, then take-a look 
at the powerful Canaan DCS 5800. 


For more information on the 
only VM/CMS-compatible depart- 
mental computing solution, call 


800-382-4100 
(ab R@ANTAVAN 


CANAAN COMPUTER CORPORATION 
39 Lindeman Drive 

Trumbull, CT 06611 

203-372-8100 (In CT) 
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Change, 
growth 
& trauma 


BY GENE AMDAHL 
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Chairman, Trilogy Systems 





After accepting the invitation to 
write about the role computers 
should play in society, I discovered 
that this topic was far more treach- 
erous than a first impression would 
suggest. 

We are not only a highly diverse 
society, but in the case of comput- 
ers, we are presented with the first 
reasonable promise of an opportu- 
nity for mankind to create an enti- 
ty in its own image. 

It may seem inane to some that 
one should be concerned with the 
potential for a god-like misuse of 
technology, but all of history sug- 
gests that the prime exploitation 
will occur in applications involving 
a struggle for power — both eco- 
nomic and political. 

In spite of this concern, I believe 
that an enormous benefit to man- 
kind is possible. Almost none of 
this benefit will be trauma-free, 





however, for the benefits will prin- 
cipally derive from the restructur- 
ing of social productivity. 


Trauma of change 


Change always involves uncer- 
tainty and displacement, which 
consequently produces trauma. But 
change is also an essential compo- 
nent of growth, so it must not be 
discouraged. 

Perhaps the least socially trau- 
matic uses will occur in areas like 
prostheses for physical handicaps. 
Trauma will increase, however, as 
the prosthetic applications move 
into intelligence enhancement ar- 
eas, although the social benefits 
may be both larger and more gener- 
al. 

Expert systems clearly provide 
greater availability of top caliber 
expertise while simultaneously 
providing for potential elimination 





he 3270 PC. 
Dr. Frankenstein's 


It looked great on the drawing board. Combine a 
3270 terminal with a PC in a single box. Like magic. 


The 3270 PC. 


But when it escaped from the lab, it turned into a 
monster. Its 3270 Master Control Program 
devoured most of the available RAM. And it slowed 

PC operations to a tortured craw!. 


Now at last, the dreaded monster can be tamed. 
With just a single plug-in board, PC-elevATor, 
from Applied Reasoning Corporation. How? 
By allowing 3270 and PC sessions to run 
independently of each other with separate 
processors and memory. PC-elevATor 
provides an 80286 processor and up 
to 2 megabytes of on board RAM to run DOS 
applications faster than an AT. This leaves 3270 
host sessions to run alone on the 3270 PC's 8088 
CPU and with all its RAM (up to 640K). 


With PC-elevATor, DOS applications can run as 
much as ten times faster. It is available with 
. 8, 10 or 12.5 Mhz versions of the 80286 
chip. And an optional 80287 floating 
point co-processor. 


of the lesser ranks of experts. 

Monitoring and control systems 
would seem relatively trauma-free, 
for one first visualizes such things 
as life-support systems in hospitals 
or perhaps earthquake or hurri- 
cane warning systems. We then 
may include warning systems for 
military strikes and find that these 
systems imply a counter system 
and a strike force escalation. 

A monitoring example with trau- 
matic overtones is in place today 
observing trading prices on three 
independent exchanges. Whenever 
price divergences exceed a thresh- 
old, trades are executed to capital- 
ize upon the discrepancy. This ca- 
pability makes the market much 
more volatile. 

Improved and more available su- 
percomputers provide means for 
performing physics, chemistry and 
engineering in the computer center 
rather than the laboratory. The 
costs and risks can be reduced by 
some experiments permitted that 
otherwise could not be performed. 

These should provide enormous 
social benefits in many areas. How- 
ever, they are currently the weap- 
ons in a global struggle among in- 
dustrialized countries to retain or 
attain first-tier positions in world 
trade. 

Data bases have already shown 
both the beneficial and traumatic 
sides, and some legal steps have 
been taken throughout many parts 


In the case of comput- 


ers, we are presented 
with the promise of an 


opportunity for man- 
kind to create an enti- 


ty in its own image. 


of the world to control misuse of 
the data. 

Automation also has already 
caused social displacement, begin- 
ning with clerical automation. The 
current automation of manufactur- 
ing tasks clearly has the same ef- 
fect. But the economic necessity is 
indisputable. 

Entertainment and education 
may well be the areas in which the 
benefits will occur with moderate 
trauma. This will be the case as 
long as the contributions are large- 
ly additive rather than substitu- 
tive. 

A most certain characteristic of 
the future roles for computers is 
that they will be controversial. 
This characteristic will probably 
receive far more public attention 
than will the beneficial results. 


If you have a monster on your desk, 

call us for help. Find out how the 
PC-elevATor can lift your 3270 PC 
out of the Dark Ages. 


1 Computing machines per- 
haps can do the work of a 
dozen ordinary men, but 
there is no machine that 

can do the work of one 
extraordinary man. ae 


aN REASORING 


Applied Reasoning Corporation 
86 Sherman Street 
Cambridge, MA 02140 


(617) 492-0700 trtex 6714194 elevator 


E. B. WHITE 


4270 PC. 3270 and PC are trademarks of IBM Corporation. 
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From automated 
to cybernetic 
social systems 


BY CARL HAMMER ooo 

Scientists the world over are facing an awe- 
some responsibility as their work brings them 
ever closer to the point where drastic and possi- 
bly irreversible alterations in our earthly envi- 
ronment are taking effect. 

Some of these changes, such as in the tempera- 
ture of our atmosphere or of the oceans, results 
from the increasing pollution that our engineer- 
ing technology produces. Others could develop 
from planned experiments of a global nature, 
such as redistribution of the water on the surface 
of the earth or an attempt to control weather and 
climate over cities and even continents. 

The solution of these complex ecological prob- 
lems will require the application of electronic 
computer systems to a degree that by far exceeds 
their seemingly miraculous powers of today. 
When the German-Swiss mathematician Leon- 
hard Euler completed his calculation of pi to 600 
decimals about 200 years ago, he concluded this 
Herculean effort with the laconic remark that “‘it 
would be impossible” to extend this computation 
further because of the excessive amount of man- 
power needed. 

Yet, in the past 25 years we 
have computed pi first to 2,000, 
then to 10,000 and finally to 
100,000 decimals. Therefore, let 
us beware of attaching the label 
of impossibility to achieve- 
ments whose implementation 
we cannot readily foresee. Af- 
ter all, space travel, atomic en- 
ergy, color television and global 
communications, to mention 
just a few, were unheard of 
only 50 years ago, but they are 
now an integral part of our ev- 
eryday life. 

The role that electronic systems have played in 
making these accomplishments come true is basic 
to our understanding of the future. Man’s early 
engineering activities were predominantly con- 
cerned with making tools to augment his muscle. 
Developments in that area are still continuing 
with the design of larger engines, machines and 
devices to provide us with a mechanical advan- 
tage over nature — or ourselves. 

With the invention of the automobile, for ex- 
ample, man increased his mobility by a factor of 
at least 100; the airplane bought him another 
order of magnitude. In fact, his innate desire to 
conquer and control his environment has given 
man a leverage of about three orders of magni- 
tude in every area to which he applied his inven- 
tive genius. However, the laws of physics and 
mechanics will prevail, and even the fantastic 
astronautical velocities do not exceed those of 
walking man by more than six orders of magni- 
tude. 

During the late 1930s, man’s voracious appe- 
tite for computing power became apparent. We 
developed machines that could store their own 
programs, or computing recipes, in order to 
achieve greater speeds than interaction of human 
operators and electromechanical calculators had 
furnished in the past. 

These machines, designed to augment man’s 
mind, gave him almost at once a leverage factor 
of 10,000 (with the invention of the Eniac), and 
today’s supercomputers provide us with an ad- 





The outlook is very 
bright indeed if we just 
learn how to make in- 
telligent use of our not- 
always-so-intelligent 
and often maligned 
machines. 





vantage of one billion to one. But we note that 
even these seemingly miraculous accomplish- 
ments will soon be dwarfed by new designs al- 
ready on the drawing board. 

The introduction of electronic systems into our 
society has already caused profound changes in 
its structure and organization. Large-scale busi- 
ness data processing without the aid of these 
machines has become unthinkable. Real-time sys- 
tems and time sharing make the power of the 
computer available to untold thousands at their 
desks and even in their homes. Global networks 
provide electronic message and circuit switching 
services to an exponentially expanding circle of 
users. And yet, this is only the beginning; the real 
impact of electronic systems upon human society 
and the way it is structured will be felt for 
decades. 

It is this power of which we, as responsible 
managers, are custodians. We must learn to un- 
derstand the challenging problems that it poses 
toward achieving a balance between hardware, 
software and brainware. J. J. Servan-Schreiber 
has given eloquent testimony to the accomplish- 
ments of American management. 

However, we should add an important statistic 
to the wealth already supplied in his American 
Challenge. In terms of equivalent human data 
processing capabilities, the power available from 
our 60 million electronic computer systems aug- 
ments the brainpower of this nation of 240 mil- 
lion people to an equivalance level of 400 billion 
people. The spread of the technology gap between 
this country and the rest of the world is thus 
readily understood by observing that the US. is 
already a mind-amplifier system with a built-in 
amplification factor of 2000:1. If it were not for 
the silent (and patient) majority of these ficti- 
tious 400 billion electronic workers, the technol- 
ogy and affluence gap noted by Servan-Schreiber 


. would not have developed. Nor would we present 


areal threat to the technology balance of the 
other national systems of our global population. 

Thus we must understand that we are in the 
midst of a transition from an automated toa 
cybernetic society. By the end 
of the century, electronic sys- 
tems will affect and even con- 
trol practically every aspect of 
human endeavor. Every person 
will have then at his or her 
disposal a vast complex of com- 
puter services. Information 
utilities and data banks, for ex- 
ample, will make computer 
power available to the public in 
the same way that electric or 
other utilities today service our 
homes and offices. High-speed 
communications systems, on a 
global basis, will transmit data 
and messages almost instantaneously between 
any two points on earth or colonized space. Gov- 
ernment officials, businessmen, scientists, stu- 
dents, even housewives and children will commu- 
nicate with computers as readily as they now talk 
by telephone. 

Man is still very reluctant to entrust his fate to 
amachine. But as we perfect the decision making 
models, more of the real-time processes in our 
society will be turned over to the machine for 
monitoring, reporting and control. In most in- 
stances, these models — especially in the field of 
economics, planning and scheduling — are still 
rudimentary. 

But there can be no doubt that we will improve 
them to a point where their power or artificial 
intelligence will at least equal that of their hu- 
man masters. The speed with which the machine 
can react already exceeds by far man’s own 
response time. Soon we will begin to experiment 
with 


66 Your home, and indeed some Cadillacs, 
have more computing power than many 
third-world nations. ag 


DANIEL SIEWIOREK 
Professor, Carnegie-Mellon University 


- ously suspected — like the fact that family 
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Ann Landers sas cultural map 


nn Landers may have all the answers, but 

it took a literature professor with a com- 
‘puter to organize the 35,000 letters she has 
received during the past 30 years into a com- 
posite picture of a changing society. 

David Grossvogel, professor of comparativ 
literature at Cornell University in Ithaca, 
N.Y., first got the idea of using the advice 
columnist as the basis for a study of how our 
language and mores have evolved when he 
began to notice just how frequently Landers’ 
name seemed to come up in faculty club dis- 
cussions. ‘It occurred to me that she was a 
frequent source of conversation,” he says. 
“And what surprised me even more was that 
my colleagues were taking her column very 
seriously and building arguments around 
points she had made.” 

Grossvogei had undertaken research on 
popular culture in the past. One of his projects 
was a book on images of the detective in 
modern literature. He quickly realized that the 
conventional tools of liberal arts research — 
file cards and a good memory — would not be 
adequate to support the kind of study he now 
had in mind. Luckily for Grossvogel, his need 
coincided with interest from IBM in encourag- 
ing the use of computers for academic re- 
search and the development of innovative 
instructional tools. 

Grossvogel became one of the first benefi- 
ciaries of Project Ezra, a three-year, $8 million 
IBM grant program that began in July 1984 
and was named after Cornell’s founder. Given 
his choice of IBM equipment to work with, 
Grossvogel chose a Personal Computer XT 
with a hard disk. Then, after customizing 
Datafax commercial file management soft- 
ware from Link Systems in Santa Monica, 
Calif., he set out to do what he says few 
humanists had ever done before — use a 
computer as a systematic tool for linguistic 
and sociological research. 

The result is a book manuscript, completed 
last May, which Grossvogel has tentatively 
titled Perplexed in South Dakota: Ann Land- 
ers and the Changing Image of America. 

The research didn’t produce any major sur- 
prises, according to Grossvogel. ‘“‘With some- 
thing like this,” he says, “‘you really only 
wind up confirming things that you had previ- 


relationships became strained in the 60s and 
snapped in the ’70s.” 

As a linguistic observer, he says one of the 
most interesting aspects of investigation was 
tracing the speed with which family newspa- 
pers threw off their language restraints after 
Landers first printed the word “‘sex”’ in her 
column in 1960. It was also intriguing, he 
adds, to follow the evolution of the column’s 
demographics over the years. What started 
out mainly as a newspaper feature appealing 
to teenagers in need of advice in 1955 is now a 
primarily adult-oriented column. 

As his observations at the faculty club first 


readership has undergone a distinct gentrifi- 
cation in recent years. 

He finds some irony in the fact that the 
woman whose correspondence he has cata- 
loged and analyzed with the aid of the com- 
puter is, herself, fiercely computerphobic. 

“Ann Landers hates computers,”’ he says. 
“Since 1970, which is when the word first 
occurred, almost every mention of computers 
in her column has involved suggestions from 
readers that she try the technology. Some- 
times people even bring it up as part of a 
larger argument about her need to modernize 
her viewpoint.” 

Landers may change her mind about some 
things, but computers are one issue on which 
she has never given any ground, according to 
Grossvogel. “She keeps swearing she’ll never 
give up her old typewriter. I guess it is an 
emblem of her basically conservative nature.” 
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more sophisticated models, and 
their ultimate adoption even in eco- 
nomic process control by the turn 
of the century seems certain. 

The very structure of our society 
will thus change under the impact 
of these developments. The intro- 
duction of a universal personal 
identification code may soon elimi- 
nate largely the need for physical 
money and usher in the much-pub- 
licized cashless and checkless soci- 
ety. 

Elaborate and universal display 
apparatus located in our homes 
will permit an untold number to be 
on the job without having to com- 
mute to offices and other places of 
business, thereby making travel ei- 
ther a matter of pleasure or of dire 
emergency. The very same devices 
will be used to display newspapers, 
books or learning materials, and 
they may well put the stamp of 








obsolescence on all printed matter. 
Computer-aided training, in- 
struction and education will be- 
come commonplace where it is the 
exception now, affording everyone 
the advantages of higher learning. 


Mind-amplifying power 
In fact, the mind-amplifiying 


power of electronic systems will be 


brought to bear upon all those ac- 


tivities that now suffer from exces- 


sive and repetitive rote detail that 
can — and should — be done by a 
machine, not man. 

The compilation of national or 


international legal thesauri will en- 
able lawyers to spend more of their 


valuable time in making decisions, 
not legal searches. Development of 
large data bases in medicine will 


greatly improve the ability of diag- 
nosticians and hospitals to provide 
better medical care for all people at 


a lower cost. 

The most mundane as well as the 
most sophisticated operations 
within our complex system will 
come under scrutiny everywhere; 
as cost-performance ratios im- 
prove, management will insert ma- 
chines into the system in ever in- 
creasing numbers. 


Soon to take over 


Some day soon, electronic sys- 
tems are certain to take over prac- 
tically all the tasks of rote and 
drudgery that nature and society 
now impose upon us. Therefore, 
man must set higher goals for him- 
self technically, politically and 
psychologically or run the risk of 
economic and technological en- 
slavement. 

It will take all of our ability, 
energy and resolve to make certain 
that we remain masters of our own 
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on the bus faster. 


the right connections will transport your data 
from the IBM channel to your bus? We offer 
high-speed interfaces to IBM® and compatible 
channels in a broad range of bus configurations 
— so all your devices can have the same fast 
access to the mainframe. And since we’ve been 
interfacing non-IBM devices and networks to 
IBM channels for over 12 years, we offer 
reliability no one else can match. 

| 8900A Channel Interface — 

_ Q-bus configuration 


; Q-bus™ 


8600 matches our 8900A interface in both flexi- 
bility and power — but transfers data at up to 2 


__ The 8400 Channel Interface incorporates the 


» to a downline device through an 8- or 16-bit 
programmable parallel interface. If you’re an 


nt IBM channel 
connections will = you 





Why settle for slow serial connections when 


Our 8900A Channel Interface is based on a 
design. Under the control of your de- 
vice’s DEC CPU, the 8900A is a fully func- 
tional control unit. It responds to any or all of 
the 256 IBM subchannel addresses with data 
transfer rates on the channel of up to 1.2 
megabytes per second. The 8900A will run 
multiple control unit emulations simulta- 
"neously, and serve multiple downline devices. 
8600 Channel Interface — 
Utibus configuration 
ur 8600 Channel Interface is based on Intel's 
ar Multibus® architecture. The 2-board 


gabytes per second on the channel. 
400 Channel Interface — 
E bus configuration 


up to 1 megabyte per second. 
300 Channel Interface — 
*rogrammable parallel interface 
| The 8300 Channel Interface is not based on 
ny external bus architecture. It moves data at 
fates of up to 500K bytes per second and talks 


OEM, the 8300 can be put on your form factor 
or bus for incorporation directly into your device. 

We'll not only get you from an IBM channel to 
the right bus. We’ll get you there quickly and 
reliably. Call us at 1-800/531-5167 (in Texas, 
512/288-1453) or write KMW Systems 
Corporation, 8307 Highway 71 West, Austin, 
Texas 78735. 
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For the right connections 
Auscom is now a division of KMW Corp. 


fate in the coming of this cybernet- 
ic culture. 

The outlook is indeed very 
bright if we just learn how to make 
intelligent use of our not-always- 
so-intelligent and often maligned 
machines. 

Norbert Wiener oncé said, ‘‘It is 
a degradation to a human being to 
chain him to an oar and use him as 
a source of power: but it is an equal 
degradation to assign him a purely 
repetitive task which demands less 
than a millionth of his brain capac- 
ity.” 

As we advance with the develop- 
ment of a mind-amplifying societal 
system, we must also learn to har- 
ness its enormous power and man- 
age it for the benefit of all man- 
kind. 


6&6 The basic set of abilities 
that we call ‘thinking’ is 
something humans share 
a little bit with their cats 
and dogs and a lot more 
with their computers. 
When appropriately pro- 
grammed computers solve 
a problem, they make the 
same kind of highly selec- 
tive search among possi- 
bilities and the same kind 
of inferences I see my 
friends making. Comput- 
ers have the capacity to 
build up a very large as- 
sembly of recognized pat- 
terns, and the information 
associated with them, in 
the same selective way 
that humans do. So I see 
no reason to use the word 
‘thinking’ in the case of 
humans unless I’m also 
willing to apply it to com- 
puters. Viewing comput- 
ers in this light can be 
Sairly upsetting if your life 
is made worthwhile by the 
thought that humans are 
different. But maybe 
uniqueness is a poor way 
to look for one’s values in 
life. Maybe we ought to 
look at the world in terms 
of what we share with the 
rest of nature rather than 
looking for that 


uniqueness. “e 


HERBERT A. SIMON 
Professor of computer 
science and psychology, 
Carnegie-Mellon University 
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Computer Corporation of America. 


Most people in the business know Computer Corporation of 
America for our advanced DBMS that is designed for unique 
applications development. The Model 204. With more flexibility, 
capacity, and productivity than any other DBMS. 

But today’s CCA is more than a database management 
system vendor. Much more. 

Because today’s CCA offers software to help you handle data 
in every phase of your information system. 

Like our new DB Designer, the industry's most sophisticated 
interactive support environment for specifying and experiment- 
ing with database structure and design. 

And for information systems development, there’s Work- 
shop, our robust fourth generation application development 
system. Or CCA’s new Accolade. The only COBOL program 
generator that allows an applications programmer to develop, 
generate, test, and run his applications on either the mainframe 
or his PC. 

The information retrieval options at CCA are incredible. 
There's Imagine, the only on-line report generator that really lets 
the MIS Director manage his production resources under CICS. 
There’s a text document retrieval system, a statistical analysis 
system, and now there’s Picture 204, a system that lets you store 
and retrieve color pictures on your mainframe. 

And finally, there is ProdNet. The most comprehensive net- 
working software on the market. It uses the mainframe as the 


hub of the system to connect and control departmental PC LANs, 
3270 terminals, word processors, and all kinds of peripherals. 

You can send parcels of electronic mail to virtually any kind of 
workstation or terminal connected to the mainframe. 

And that’s just the start. 

Today’s CCA offers a rich selection of productivity tools to 
help you handle information through every stage of its life. Very 
productively. 

To learn more, send us the coupon for complete information. 
Or, call John Donnelly at 1-800-258-4100, ext. 700. 


l Please send me the complete story on your productivity tools. 
| Mail to: Four Cambridge Center, Cambridge, MA 02142. 
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Technology 
is straining 
economic and 
legal systems 


US. Senator, Georgia 


Information systems of all kinds are playing 
an increasingly important and controlling role 
in American society. Sophisticated computer 
technology is being used routinely in business, 
education, government and the military. It is 
being used for information storage, process- 
ing, management and decision making. Most of 
this technology was not even in the conceptual 
phase several years ago. 

The introduction of additional inf¢rmation 
technology is driving social and economic 
changes. Most of these changes are benefiting 
our society and generally improving the quali- 
ty of our lives. In the next few years, informa- 
tion technologies will continue to undergo rap- 
id development and will be applied to a 
growing number of activities. However, these 
changes appear to be rapidly outpacing the 
capacity of our economic and legal systems. 

To date, policy development regarding the 
information age has been a piecemeal effort 


A bill to establish 
an Information 
Age Commission 


Following are excerpts of Senate bill S. 786, 
introduced by Sen. Sam Nunn (D-Ga.) and Sen. 
Frank R. Lautenberg (D-N.J.) in March 1985. The 
bill was considered favorably by the Senate this fall, 
but it is not expected to receive final approval from 
Congress and the president until early next year. 

Be it enacted by the Senate and House of 
Representatives of the United States of Ameri- 
cain Congress assembled, that this act may be 
cited as the “Information Age Commission Act 
of 1985.” 

Section 2. The Congress finds and declares 
that: 

1. The introduction and use of computer 
and communications systems have brought 
our nation and the world into the information 
age; 

2. Computer and communications systems 
are affecting the manner in which business, 
education and government operate and the 
manner in which our nation’s security and 
involvement in world trade are carried out; 

3. The rapid pace of technological change 
and the complexity of the issues involved with 
respect to computers and communications sys- 
tems have combined to diminish public aware- 
ness and understanding of their impact on 
society; 

4. The impact of computer and communica- 
tions systems on society has not been com- 
pletely analyzed; and 

5. While Congress has begun to address 











and generally reactive to situations on an ad 
hoc basis. We cannot continue to deal with 
critical national issues in such a fashion. I 
believe it is worth the time and effort to take a 
step beyond our current reactive efforts and 
attempt to identify general focal points for 
resolving these issues at the national level. 

With this in mind, Sen. Frank Lautenberg 
(D-N.J.) and I joined together last year to 
introduce the Information Age Commission 
Act. This legislation would create a forum for 
discussions of the present and future impact 
of computer and communications systems on 
our nation and its citizens. It would attempt to 
present critical choices to the president, Con- 
gress and the public that will maximize the 
benefits of the information age to our society. 

The commission, which would be funded 
from private industry sources, would be com- 
posed of 23 members drawn from government 
at all levels, industry, labor, education and 
academia. This mix will enable the commission 
to work with a diverse perspective that can 
only strengthen the product of its labors. 

The studies conducted by the commission 
will include the efforts and resources needed 
to do the following: 

@ Maximize the benefits to society of com- 
puter and communications systems. 

@ Maintain the lead of the U.S. in the world 
information marketplace. 

@ Educate and re-educate our people. 

w@ Assess the impact of computers and com- 
munications systems on our national security, 
labor and employment. 

@ Encourage technological innovations. 

The Information Age Commission legisla- 
tion was approved by the Senate Governmen- 
tal Affairs Committee on Aug. 12. I am opti- 
mistic that the full Senate will adopt this 
important measure soon. We hope that the 
House of Representatives will see fit to ap- 
prove a similar bill so that the commission’s 
important work can begin. 


issues relating to the information age, such as 
intellectual property rights, computer educa- 
tion, computer crime and privacy, there re- 
mains a need for a comprehensive and system- 
atic study of the information age. 

Section 3. The purposes of this Act are to: 

1. Create a forum for discussions and tar- 
geted research on the present and future im- 
pact of computer and communications systems 
on our nation and its citizens; and 

2. Present critical alternative views and 
choices to the president, Congress and the 
public generally, so that such views and 
choices may serve as a catalyst for change, if 
necessary, and maximize the benefits of the 
information age to our society. 

Section 4. There is established a commission 
to be known as the Information Age Commis- 
sion. 

Section 5. The commission shall conduct or 
have conducted, through subcommittees or 
study groups, such research and studies as it 
determines necessary to develop a responsible 
understanding of the information age, includ- 
ing, but not limited to — 

1. The efforts and resources needed to max- 
imize the benefit to society of computer and 
communications systems; 

2. The effort and resources needed to main- 
tain the lead of the United States in the world 
information marketplace; 

3. The education and re-education required 
to equip the people of the United States for the 
information age; 

4. The use and impact of computer and 
communications systems on the national de- 
fense of the United States; 

5. The effort and resources needed to en- 
courage new technological innovations; and 

6. The impact of computer and communica- 
tions systems on labor and employment. 
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IBM Personal Computer 


programs are all menu-driven 
graphics, so that students can 
their findings in the form of bar graphs or 


‘nistograms 
‘No one is going to come up with any startling 
sew information uding these 


puter models as part of instruction is that it makes 
the students into active participants,”’ he says. 
“They say they enjoy the class more. But what’s 
even more important, they say that things fall into 
place for them when they can see forthemselves 


how different factors can influence outcome.” 


COMMENT 


"agro ana 
PaaS picked ssh 


he computer is 
with us. There is 
nochoice other than to 
Ihave been in- — 
volved with computer 
painting, which is still 


good dealof studio 


space. 
Painting with the 
computer requires less 
is sanitary and 


make and alter his im- 
ages more quickly. 
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computer artist at the 
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Computer Corporation of America. 


Now you can incorporate pictures right into your mainframe 
database management system, retrieve them selectively, and trans- 
mit them to wherever they're needed. 

Instantly. 

Because now, the unique architecture of Computer Corpora- 
tion of America’s Model 204 DBMS makes Picture 204 possible. 

And with it, your Model 204 database can take on new visual 
tasks such as employee identification and certification, documenta- 
tion, or filing anything where pictures or scenes are of importance. 

In full color or black and white. 

No longer is the computer limited to text, numbers and charts, 
and graphs. Because an inexpensive video camera can pick up 
images directly from people or objects. Or, images can come direct 
from VCRs or video disks. And Model 204’s tremendous capacity 
means you can store almost infinite amounts of pictorial data 
integrated in the same records as your usual data. 

Images and text can be recalled by whatever attributes you 
select. With pictures of TV quality or better that can be transmitted 
by phone, direct connections or local area PC networks. 

Sound incredible? It is. 


It may be the biggest advance in computer use since fourth 
generation language. (Which we invented almost 20 years ago.) 

Don’t take our word for it. Send the coupon and get the whole 
picture. Or, call John Donnelly at 1-800-258-4100, ext. 702. 


Please send me the complete story on Picture 204. 
Mail to: Four Cambridge Center, Cambridge, MA 02142. 
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THE CAMBEX 
3090 ALTERNATIVE 


Preserving corporate resources - it just makes good busi- 
ness sense. That is why many mainframe users are re- 
taining the 308X system and upgrading main memory in- 
stead of changing to a 3090. 


A few good reasons to upgrade with Cambex memory: 


PRICE. RELIABILITY. DELIVERY. 


Making your 308X perform at its top capacity is now easi- 
er than ever before. Our STOR/8000 Universal add-in 
memory gives you 8, 16 and 32MB increments at prices a 
full 40% lower than IBM's, yet with much higher reliability 
figures. Cambex boards add in just like IBM boards, with 
no extra space, cabinets or cooling. But unlike IBM add-in 
memory, the STOR/8000 is transplantable among all 
308X models. 


As the only independent manufacturer of add-in memory 
for the 308X series, for 16 years Cambex (formerly Cam- 
bridge Memories) has added memory to every model of 
large-scale IBM computers. 


Cambex Corporation 
360 Second Avenue 
Waltham, MA 02154 


(US) 800-325-5565 
(MA) 617-890-6000 
(TLX) 92-3336 


CambeX - A GOOD PLACE TO PUT YOUR INFORMATION 











COBOL WITHOUT 
COMPROMISE. 


This is the one that has it all. Our RM/COBOL™8X. 

Itll produce the fastest micro-based COBOL 
applications you've ever seen. And the most portable. 

8X is based on the 85 ANSI standard, but it'll 
let you write code using either 74 or 85 standard 
features. It's also source-compatible with our other 
RM/COBOLs. 

What's more, since program size can be virtually 
unlimited, your micros can run mainframe-size 
applications. Plus, 8X supports most popular networks 
and even includes an interactive debugger for 
faster development. 

So why compromise? We didn't. 

To find out more, call us at 213-541-4828. Or write 
609 Deep Valley Dr, Rolling Hills Estates, CA 90274. 

And get the best. From the company that doesn't 
make anything but. 


ei 
F RYAN- 
McFARLAND 


Masters of the Language. 


RM/COBOL is a trademark of Ryan-McFarland Corporation. © 1986 Ryan-McFarland Corporation 
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prescription 


partment 
off Apple Computer, Inc. Apple II+ 
microcomputer to a phone line with 
a 300 bit/sec. Hayes Microcomputer 
Products, Inc. Micromodem II and 
set up the bulletin board so that 
faculty and staff located in the vari- 
ous clinics could communicate with - 
each other. Somehow, though, the 
number got out and people from out- 
side the university started leaving 


messages. 

In and of itself, that would not 
have been surprising, says Thomas 
Grundner, assistant professor in the 
Scheo! of Medicine and creator of 


peo 
obviously left in hope of receiving 
an answer. “When I saw that,” he 
says, “I thought, ‘Wait a minute, 
there’s soinething interesting going 
on here. People are using this bulle- 
tin board to reach out for informa- 
tion and assistance.’ ” 

Impressed by the significance of 
the phenomenon, Grundner sat 
down and wrote a program to ac- 
commodate these outside users, 
complete with menus and Help 
screens. This new system, called 
“St. Silicon’s Hospital and Informa- 
tion Dispensary,” was opened to 
both the public and other medical 
professionals in the Cleveland area 
in February 1985. 

A medical clinic, or ‘“‘doc-in-the- 
box’’ feature, formalized the sponta- 
neous question-and-answer process. 
Faculty members who were certified 
family practitioners were deputized 
to monitor and respond to inquiries 
with general information. They 
were specifically instructed not to 
attempt to diagnose or treat. 

Response to the system was rapid 
and enthusiastic. The St. Silicon’s 
Hospital line logged more than 100 
calls in its second week and eventu- 
ally reached an average of 300 per 
week. According to Grundner, the 
questions asked fell into three gen- 
eral categories: ones that should 
have been posed in a doctor’s office 
or that had been asked and inade- 


sé The computer is the brain outside 
the brain. With it, we extend our 
minds in a way that will make a better 
world for everyone. The pessimists are 
wrong! More people can live better than 
ever if we just apply the human mind for 
good and not for greed or war. Our only 
limitation now is fear and ignorance. 9 


rescription for its electronic city 


hesitated to ask their own doctors 


_ tronic medical facility, but eventual- 


questions about the law; a govern- 





because they seemed too trivial and 
ones that callers would have had 
difficulty asking face to face. 

Just as St. Silicon’s was beginning 
to stretch the limit of its facilities, 
AT&T Information Systems heard 
about the project and offered 
$50,000 worth of computer equip- 
ment and software. : 

The facility was equipped with 
an AT&T 3B2/400 computer with 
4M bytes of random-access memory 
and 144M bytes of hard disk storage 
as well as 15 1,200/300 bit/sec. mo- 
dems and custom-written Unix soft- 
ware. With these resources, 
Grundner decided he had the mak- 
ings for not just an expanded elec- 


ly an entire electronic city. 

That city is new a reality called 
the Cleveland Free-Net. Opened offi- 
cially July 16, the Free-Net is a free 
and open-access community comput- 
er system supported not just by the 
initial AT&T donation but also by 
contributions from Case Western 
Reserve's School of Medicine and 
university hospitals as well as a 


building continues, the 

Cleveland Free-Net already pos- 
sesses much of what one would ex- 
pect of a brick-and-mortar town. 
“Every city has a post office, and so 
do we,” Grundner says. ‘‘We pro- 
vide free electronic mail service to 
anyone in northeast Ohio who 
wants to register on the system.” 

There’s also a courthouse, where 
volunteer lawyers answer users’ 


ment house, which is an electronic 
connection to elected local, state and 
national officials; and a school- 
house, which is an electronic com- 
munications system allowing both 
information exchange among Cleve- 
land-area schools and the creation 
of common data bases that can be 
accessed by teachers, administra- 
tors, students and parents. 

“When you start thinking about 
something like this in terms of the 
metaphor of a city, you realize that 
the possibilities are practically end- 
less,” Grundner says. 

Grundner envisions similar free 
community computer systems 
spreading across the country. The 
Cleveland Free-Net is ready to do its 
part to help. Qualified groups from 
any other city are invited to lease 
the software on which the Free-Net 
is built for $1 a year. 


EDMUND G. BROWN JR. 
Ex-governor, California 











Your business is unique. 
So where do you fi 
the software to match? 


Computer Corporation of America. 


Trying to solve your particular information problems with off-the- 
shelf solutions can be devilishly difficult. 3270 terminals, and word processors together. 

That's why Computer Corporation of America offers you a set CCAs products will boost your productivity. If you're not 
of software tools with the flexibility and the power to let you create getting the flexibility and performance from the software you've 
unique solutions at every stage of your information system. been evaluating, perhaps you should at least look at ours. Just send 

CCA’ software products provide you with unique new ways to for all the facts. Or call John Donnelly at 1-800-258-4100, ext. 701. 
experiment with database design and structure. We offer you the 
choice of a truly powerful fourth generation application environ- 
ment or a COBOL program generator that allows you to develop, 
generate, test and run applications on a PC or mainframe. | software. ; : 

Model 204, our DBMS, is the product of choice for those users | Mail to: Four Cambridge Center, Cambridge, MA 02142. 
who have large amounts of data and need to easily modify field Name 
| 
| 


as the hub of a communications system that can tie your LANs, 


Please send me the complete story on CCA productivity 





attributes, dynamically increase field space, or smoothly migrate Ginsiniy 
from one operating system to another. 

If your problems lie in information retrieval or production Title Telephone 
reporting, CCA can provide a host of products that can retrieve data | Address 
from Model 204 in text, statistical, graphic or even pictorial form. e a 
And we offer the country’s easiest-to-use report generator designed ad _ 
to provide all the service you need while giving you complete 
control of production resources under CICS. 

To help you get your entire organization sharing its information | 
resources, we have networking software that uses your mainframe 


New Dimensions in Software Productivity. 
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When logical 
computers 
meet people’s 
emotions 





We're in anew computer age. 
Dad works with a computer at 
work. Mom has one at home to help 
with budgeting and marketing. The 
kids work on computers at school 
and play games on the computer 
when they get home. It’s a whole 
new happy world. 

Then why is everybody so tense? 
Why does Dad retire to his study at 
the end of the day and not talk to 
anybody? Why did Johnny throw 
his chair through his computer 
screen when it rejected his com- 
mands? 

San Diego psychologist Thomas 
McDonald has been getting more 
and more computer-frustrated peo- 
ple in his office recently. They 
come in, at first, because they’re 
anxious or their marriages are fail- 
ing, but when he probes he finds 
that the computer is at the root of 
the problem. “‘We’ve plopped down 





a highly technological thing in the 
lives of people who are unprepared 
for it,” he explains. 

McDonald saw so many of these 
clients that he met with the San 
Diego Data Processing Association 
and asked them about the stress 
that computers have brought into 
their lives. “It was like turning on a 
spigot,” he says. ‘Nobody had ever 
asked them about stress before.” 
They all knew the stress of work- 
ing with computers. 

Computers are logic only, Mc- 
Donald explains. People are emo- 
tional and spiritual, too. When they 
work with computers, they have to 
discard these aspects of them- 
selves, and when they do it for 
eight hours a day, day after day, 
they may forget how to be emotion- 
al and spiritual. They may find it 
too difficult to relate to spouse and 
children when they get home, so 





Facing 1986 Tax Reform, 
Can You Change 
Compensation and 


Benefits 
Programs in Time? 


1986 Tax Reform dramatically changes 
every aspect of compensation and deferred ben- 
efits. You could be looking at laborious, time 
consuming modifications to your information 
storage, reporting, and check-production 


systems. 


GENESYS lets you make those changes the 


easy way. 


With the GENESYS Human Resource 
Management systems, authorized staff members 
‘use easy-to-follow menus and screen prompts to 
modify calculations, add information categories, 
and generate new reports on-line. So as fast as 
government and organization policies change, 


you'll be able to keep pace. 


If youd like to find out more about 
payroll, benefits, and personnel software appli- 
cations that help you deliver human resource 
information on-time, all the time, call GENESYS 
Telemarketing at (617) 685-5400. 








Genesys 


SOFTWARE SYSTEMS, INC. 

















20 Ballard Way 
Lawrence, MA 01843 
(617) 685-5400 
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they retire into the study with a 
computer games. 

Life with a computer in the of- 
fice isn’t easy either. Not every- 
body has a computer, and those 
who don’t rarely understand them. 
They think you have a magic ma- 
chine and should be able to per- 
form miracles on it. When you 
can’t, you get frustrated. : 

McDonald finds that bosses and 
businesses tolerate a great deal 
more problems among people who 
work with computers than they 
would tolerate among other em- 
ployees. 

People who work with comput- 
ers have to learn how to relax, 
McDonald says. He suggests pro- 
gramming the computer to an- 
nounce at intervals: “‘We’ve had 
enough now.” 

Learn to accept mistakes, he 
says. You’re human. You're fallible. 
You aren’t a computer. Tell your 
boss and co-workers to expect mis- 
takes, too. Computers are with us 
to stay, McDonald says. So we must 
learn to live with them without 
destroying ourselves. 

What’s bad, McDonald says, is 
when businesses and the people 
who work with computers forget 
that people are more important 
than machines. Always. 


Boys, girls and computers 


Rarely do you see girls or women . 
in a pool hall. That’s a male do- 
main. So, it turns out, are video 
arcades, where many boys get their 
first experience with computers. 
This observation comes from re- 
searchers Sara Kiesler and Lee 
Sproull, of Carnegie-Mellon Univer- 
sity, and Jacquelynne Eccles of the 
University of Michigan. 

They observed players in video 
arcades in Pittsburgh, San Diego, 
Atlanta and Tel Aviv and found 
anywhere from twice as many 
males as females to eight times as 
many males. 

“Video arcades are places where 
adolescent males hang out,” the re- 
searchers conclude. “‘Occasionally 
they bring their girlfriends, but the 
girls watch while the boys play.” 

Computer camps also attract 
mostly boys, as do computer pro- 
gramming courses from preschool 
through high school. Does this 
means that girls are less interested 
in computers than boys are and less 
adept at working with them? 

That’s the conclusion of some 
educators, a conclusion that puts 
women at a disadvantage in the 
schools and colleges of today and 
the world of tomorrow. 

It is estimated that by the year 
1990, microcomputers will be a pri- 
mary work tool in a quarter of all 
jobs and that 10% of U.S. house- 
holds will own them. 

It is true that fewer women than 
men enroll in freshman computer 
coursés in college and those who do 
don’t do as well as most of the men. 
But Kiesler, Sproull and Eccles say 
this fact can’t be attributed to gen- 
der differences. 

The few men who fare poorly in 
computer courses are those who 
have never played computer games 
or had previous experience with 
computers. That’s a little over a 
quarter of the men who enter col- 
lege but almost half the women. 
The researchers have found that 
it’s the students who have played 
games in arcades or been exposed 

















SS CS 
sanity. 


Is there a 
better reason 
to buy 
VMCENTER? 


Even without external pressure, system 
programmers can be a little eccentric. Add 
: a daily barrage of end-user demands, and 
sy 3 no wonder they sometimes seem out of 
Sa eee control. 

Ss But before you send for the straitjacket, 
try a more proven approach—pick up the 
phone. And call for VMCENTER. 

VMCENTER is the leading data center 
management system for the VM environ- 
ment. In a single, comprehensive package, 

ss VMCENTER combines everything you and 
aE: your staff need to maintain your sanity— 
while serving users better than ever. 

VMCENTER simultaneously simplifies 
DASD management, resource scheduling, 

: workload balancing, system accounting, 
Abe disaster recovery, and more—all within a 

3 consistent, flexible security framework. 
The results: Easier compliance with 

end-user demands. Improved mental 
health for your system staff. And a 
smooth-running data center that'll help 
your outlook too. 





Give users what they need. 
Without doing their work for them. 


There’s nothing more frustrating than 
interrupting a major project to perform a 
series of small tasks for users. 
VMCENTER solves this problem once 
es * and for all. It gives users responsibility for 
ao their own resources—plus the tools to take 
a ‘ care of them. Yet it still leaves you in 
} ultimate control. 
4 \ And VMCENTER’s a money-saver, too. It 
ss optimizes resource utilization, and docu- 
4, ¥ ments all usage for easy chargebacks. 
4 
a 
a 





Best of all, VMCENTER does all this 
without ever doing the things you dont 
want it to do: 


Sai Sidi “fly ’ 7 It wontt get tired. 
aes r t ‘ It won't get grumpy. 
\ And it won't threaten to quit unless you 


\ - buy VMCENTER. 
. ‘ . " VM Software, Inc., 1800 Alexander 
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Bell Dr., Reston, Virginia 22091. 
Subsidiaries: VM Software (UK) Ltd., Reading, Berks., 
UK, Telex 851849921; VM Software GmbH, Frankfurt, 
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in other ways to hands-on comput- 
er experience who do well in com- 
puter courses in college. 

In this computer age, why have 
so many women missed out on an 
opportunity to learn about comput- 
ers? It’s not because girls aren't 
interested in computers, research- 
ers say. Rather, the computer in- 
dustry hasn't been much interested 
in girls. 

In arcades and in the school 
room, most computer games in- 
volve male sports, violence or war 
and appeal primarily to boys. 

They have such names as “Major 
League Baseball,” “Tank Com- 
mand,”’ “Torpedo Terror” and 
“Hellfire Warrior.” They are also 
displayed in covers showing 28 
men for every four women. 

The researchers also found that 
when preschoolers were asked 
what games they played with, com- 


puters were mentioned as toys for 
boys but not for girls. In kindergar- 
ten classrooms equipped with com- 
puters, boys monopolize the com- 
puters if allowed to. 

The researchers suggest that if 
computer games and lessons were 
designed for girls’ interests as well 
as boys’, girls would be attracted to 
computers and learn them as readi- 
ly as boys do. Until that happens, 
educators and the computer indus- 
try will be guilty of handicapping 
little girls for life in the world of 
tomorrow. 


Counseling by computer 


Have you wondered or despaired 
about what your home computer 
could do for you? You don’t keep a 
budget, so that’s out. You prefer to 
write letters longhand, lying in 
bed. You make up your grocery list 
as you run out of things, writing 


what you need on a pad on the 
kitchen wall. Your accountant fig- 
ures out your income tax from the 
bank stubs you present to him or 
her. 

Well, despair no longer. Counsel- 
ing by computer has come of age. It 
may or may not be what you need. 
It has not yet been tested and ac- 
credited by organizations such as 
the American Psychological Associ- 
ation. 

Software computer programs 
promise to help you cope with 
stress, deal with depression, im- 
prove your relationship problems 
— for instance, snag the girl or boy 
of your choice or keep your wife or 
husband faithful. There is software 
for other relationships too — with 
friends, neighbors, relatives, chil- 
dren and former mates — and more 
programs are being developed ev- 
ery day. 
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Kids speak out: 
‘Computers can 
be good or bad’ 


The following thoughts and feel- 
ings about computers were solicit- 
ed from fifth- and sixth-graders at 
the Maple Wood Elementary School 
in Somersworth, N.H. 


Computers can be wrong because 
people can be wrong, and people 
program computers. Especially 
when there are so many millions of 
microchips, how can each one be 
perfect? 

Ithink computers are good and 
bad. I think they are good because 
they help people solve problems 
fast. And bad because people rely 
on them too much. 

DAVID ¥:ZON 


Computers can be good or bad, 
depending on how they are used. 
Computers can be made to do any- 
thing, such as to help us with jobs, 
homework, world matters, medical 
discoveries and problem solving. 
For example, computers can also be 
used by an engineer or a technolo- 
gist. Computers can help you with 
homework. Computers could also 
help solve world problems, if all 
countries would cooperate. 

Computers could be the best 
time-saving thing in the world. A 
computer is one of the best re- 
sources in America. 

BRIAN HEBERT 


A computer has no brain of its 
own. It relies on floppy disks, car- 
tridges and tapes. A computer is a 
machine just like a car, truck, ra- 
dio, iron and so on. I think if hu- 
mans program computers, and hu- 
mans can make mistakes, then a 
computer can make mistakes also. 

Some people rely on computers 
so much that if it makes even the 
slightest mistake they could lose / 
their job, or something else might 
happen that might change their 
life. 

When I grow up I went to bea 
naturalist and I’m going to use com- 
puters, but I’m not going to rely on 
them totally. 

TOMMY BIRMINGHAM 


There really is no problem a 
computer can’t solve, that is, if you 
put the right stuff into it. 

The computer itself can never be 
wrong, but the person who oper- 
ates it can. Like when you put ina 
misspelled word or a wrong sen- 
tence, the computer knows it’s 
wrong. 

Computers can be whatever you 
program them to be. Like a war 
computer can be bad with a push of 
a button, or a good computer can be 
acomputer you might find at a 
school or a hospital. 

Whoever makes the computer 
can put in whatever he wants. But 
you have to put in very certain 
things so the computer can live. It 
needs a lot of electric stuff that is 
very small. So if you looked ina 
computer all you would see is a lot 
of little parts that looked like noth- 
ing, but it really is. 

CATHY DREW 





At more than half 

of the top 500 
U.S. corporations, 
project management 
has a name: 


Major companies run major projects. And Work- 
bench has the muscle to make sure the big ones 
don't get away. 

Workbench gives you “what-if?” capability with 
response time so fast, you can evaluate many 
schedule changes and compare their effects in 
seconds. 

Workbench alerts you to staff overload, and auto- 
matically reschedules your project to remove it. 

Workbench includes full text processing, so you 
can combine a progress report and your own 
comments to create a single persuasive presenta- 
tion document. 

Workbench permits resource loading across mul- 
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tiple projects. It accommodates so many resources 
per project and resources per task, you could build 
the Pyramids without dropping a brick. 

Workbench is backed by an unequalled range of 
corporate support services. Project management 
training seminars. User groups. A regular newslet- 
ter. And a full-time hotline with an experienced 
consultant at the other end. 

Smart companies like IBM, AT&T, Mobil, General 
Electric, RCA, Lockheed, Citibank and Manufac- 
turers Hanover Trust are Workbench users. And our 
free demo diskette will show you why. 


Call or write for a free demo diskette! 
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Educated 
foresight 


BY HAROLD SHANE 





The silicon age into which our 
planet is moving requires signifi- 
cant changes in our modes of teach- 
ing and learning. A number of de- 
sirable educational innovations 
have been proposed in a variety of 
publications, such as A Nation at 
Risk (1983), compiled by the Na- 
tional Commission for Excellence in 
Education, and the Carnegie Task 
Force report, A Nation Prepared: 
Teachers for the 21st Century 
(1986). 

There is, however, one point 
that has not been adequately men- 
tioned in the literature. This is the 
need to develop in learners of every 
age a quality I shall call ‘‘educated 
foresight.” 

This foresight is one by means of 
which people can move beyond the 
silicon-stimulated information soci- 
ety and achieve an applied knowl- 
edge society. This is particularly 





important because of our need to 
cope intelligently with information 
overload, sometimes called “‘info- 
glut.” 

The seriousness of the problem 
was stressed by Professor Daniel 
Bell of Harvard University, who 
recently estimated that the rate at 
which our information is accumu- 
lating is likely to double every two 
years beginning in 1992. 

The attainment of educated fore- 
sight involves creating policies that 
will enable us to convert informa- 
tion from our computers into intel- 
ligent policies and practices. This 
conversion is particularly impor- 
tant because computers neither un- 
derstand what they do nor care 
about the product. 

Unless artificial intelligence ful- 
fills certain remote and perhaps 
unlikely possibilities, warm, car- 
ing, humans with foresight seem 
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SOFTWARE SOLUTIONS 


Building a better network... 


Increasing the productivity of VTAM 
networks means getting users on line 
and lined up — with the data, with the 
application programs, with the jobs 
that must be done. 


Westinghouse Software Solutions is a 
portfolio of program products that 
can be used, either separately or con- 
currently, to increase your systems 
productivity and effectiveness. 


NCI/XF (Network Control Interface/ 
Extended Features) is a network-wide 
single point entry system. NCI/XF 
helps VTAM users access applica- 
tions quickly and easily, while reduc- 
ing user support requirements and 
simplifying network administration. 
NCI/XF also provides message and 
broadcast capabilities. 


NCI/XF adapts to your installation 
needs. 


®@ Customized network entry 
procedure 

@ Accommodation for network con- 
figuration changes 

@ Basic or total network security 


MULTSESS, the most efficient multi- 
ple session manager available today, 
orchestratés the complex connections 
between users and applications for 
improved productivity and data 
availability. 


MULTSESS switches a user from one 
application to another in the time it 
takes to press a predefined function 
key, as easily as changing television 
Stations. 


With the optional Automated Transac- 
tion Processor (ATP), MULTSESS 
users can get to the working levels of 
their applications automatically. 


MULTSESS provides fast transaction 
processing with minimal storage 
requirements. MULTSESS is also a 
security controller. Access to pro- 
grams is secured by user or termi- 
nal ID. For protection during brief 
absences, MULTSESS has easy dis- 
connect/reconnect capabilities. 


Getting the job done... 


NCI/XF and MULTSESS are tools to 
align your network users and their 
functions for peak effectiveness. The 
Westinghouse Software Solutions 
portfolio makes your network an 
organized, efficient, easily managed 
data processing resource. Westing- 
house Software Solutions makes it 
easy to get the job done. 


You can be sure... ifits Westinghouse — 


Westinghouse Electric Corporation 
P.O. Box 2728 
Pittsburgh, PA 15230-2728 


Call (412) 256-2900 or 
1-800-348-3523 





certain to remain crucial elements 
in the societies of a planet with the 
capacity to destroy itself in a nu- 
clear Armageddon — a Day of 
Judgment too dreadful to contem- 
plate. 

Educated foresight must encom- 
pass an understanding of present 
and potential problems on the 
world scene, the revolutionary tem- 
po of rapidly changing societies 
and the implications of our silicon- 
age ingenuity, for instance with re- 
spect to the increasing importance 
of the roles of computer-directed 
robots inthe workplace and the 
home. 

Achieving the foresight we des- 
perately need means that our 
schools must become creative 
learning centers serving people of 
all ages rather than merely func- 
tion as repositories of information 
from times past. 

Furthermore, our rapidly grow- 
ing stockpiles of knowledge mean 
that individual and creative learn- 
ing must be a lifelong process, one 
that helps us continually to under- 
stand the complexities and policy 
decisions inherent in such condi- 
tions and issues as: 

@ The increase of international 
interdependence mirrored, for in- 
stance, in the roster of African di- 
lemmas stretching from Cape Horn 
to the Mediterranean Sea. 

@ Shifting world markets. 

@ The birth, in 1986, of the5 
billionth human. 

®@ Militarism, disputes over dis- 
armament and ways of coping with 
endemic terrorism. 

@ Threats to the unique nature 
of the Third World’s cultures. 

@ AUS. debt in excess of $2 
trillion plus vast debts owed by 
many developing nations. 

@ Medicare costs of $1 billion 
per week, one third of which is 
used to sustain temporarily the ter- 
minally ill. 

@ Increasing adult illiteracy in 
America, with an estimated 17 to 
21 million people unable to pass a 
basic literary test as of May 1986, 
according to the U.S. Census Bu- 
reau. 


‘Anticipatory hindsight’ 


The eight points above are but a 
tiny sample of the developments 
mandating the need for educated 
foresight. We also obviously need 
the skill of ‘‘anticipatory hind- 
sight.” Here I refer to learning 
from the spectrum of developments 
in recent years so that our hind- 
sights also help us to anticipate 
sound future courses of action. We 
should be able to avoid repeating 
past errors reflected, for instance, 
in faulty water and land use or in 
our pollution of the atmosphere. 

To sum up, let me say that a 
decent, humane future, perhaps 
our very survival, depends on our 
developing a new kind of IQ, a high 
“Information Quotient,” that is 
constantly updated as our accumu- 
lating computerized information 
becomes knowledge and — hope- 
fully — is transformed into the 
wisdom I believe can be fostered 
through educated foresight. 





Shane, a Distinguished Rank 
Profe at Indi University, 
wrote Teaching and Learning in a 
Microelectronic Age, being pub- 
lished this month by the Phi Delta 
Kappa Foundation. 
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And both versions supportup 
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COMPUTERS AND TECHNOLOGY 


Machines may think 
better than, but never 
the same as, humans 


ea BRT Ce ea ek oi ccccscpsnsvanechpccbglaih cbs inguctio acdc: 
e are promised miracles of computer intelligence 
— real voice recognition, automatic expert system 
production, natural language analysis and synthesis. The enthu- 
siastic proponents admit that superb machines will be needed 
but claim with some justification that limits on hardware 


performance are not in sight. 

Speed of signal propagation not enough — 
10 whole picoseconds to span a chip? Go to a 
parallel computer with 100, 10,000, a million 
processors. Runs too hot? Dunk the whole thing 
in liquid nitrogen. Inadequate communications? 
Use a bundle of optical fibers as big as your 
wrist. 

Except in very private conversations, these 
enthusiasts don’t predict sentience: Don’t 
promise us a HAL that will discuss last night’s 
date along with today’s stock market strategy. 
Even there, the far-outs of what I have chris- 
tened the ‘“‘perceptron school” hope that if you 
interconnect enough trillion memory units and 
exercise them in contact with the outside 
world, something with awareness will-develop. 
It won’t be quasihuman, but it will be an 
intellect, a free thinker. 


appears with Herbert Grosch in the late 1950s during a tour of GE’s Evendale plant. At that 





Well, we never did duplicate bird flight, did 
we? A hummingbird hovering, a cormorant 
plunging, a hawk soaring still fill us with 
wonder. But we built 747s and flying-crane 
helicopters and Concordes and sent a messen- 
ger out beyond Uranus. In a very real sense, 
our creations fly far, far better than birds. Can 
other creations of ours, in a similar way, think 
better than humans? 

Few computer professionals doubt that some 
day soon, a computer will be acclaimed as 
world chess champion (they know that what 
counts most is not the hardware, but the chess 
strategies and tactics and the programming 
skilis of the humans who wrote the software). 
We expect medical diagnostic programs that 
will be more effective than any one human 
doctor, because they combine and correlate the 
expertise of dozens. Contemplate air traffic 


time, Reagan served as a spokesman for the General Electric Theatre on television and Grosch was a GE employee. 





control or airline reservation systems without 
computers. 

So we should have continuous-speech voice 
recognition and full natural language process- 
ing any day now? Wrong! 

There is another fundamental limit besides 
the speed of light and the laws of heat dissipa- 
tion. It is the enormous gap between human 
language and machine language. Human prob- 
lems are expressed in human language and 
answers useful to humans, likewise. But down 
inside the wonderful machinery, the analysis 
of the problem and the synthesis of the answer 
must be done in zeros and ones: in machine 
language. 

Human language is flexible, imprecise, re- 
dundant, constantly changing and evolving. 
Computer language is rigid, exact, sparse, per- 
manent. To translate back and forth between 
the two is to program — a human skill. The 
translation is done slowly, painfully and imper- 
fectly; it is astonishing that it can be done at 
all. 

Programmers, and especially the really good 
programmers, are prized beyond rubies by re- 
search directors and systems managers and 
knowledgeable chief executives. 

Bridging the gap 

We are told that the gap is being bridged, 
that some day programmers will no longer be 
needed, that new software will make it possible 
to communicate with the machine simply and 
painlessly. Perhaps — but not in the lifetime of 
anyone reading these articles, I think. The 
bridge across that gap is of necessity being 
cantilevered out from our side, from shaky 
foundations and without good blueprints. 

If we could freeze a language tomorrow, as 
Latin is frozen and Hebrew was once frozen, all 
the linguists in captivity and all the program- 
mers in IBM could not reduce it to a set of 
logical statements. And that is a trivial task 
compared with doing it for living, evolving 

ish 


After that, we have to allow for context 
dependency: the fact that the same word or 
phrase or even sentence may mean something 
in a science and something entirely different in 
politics, for example. And even more impossi- 
ble, all this has to be embedded in the broad 
map of human experience, the steadily growing 
data bank that warns us that a piece of perfect 
language expresses a nonsensical idea — or 
that a nonsensical paragraph is all right be- 
cause it was intentionally metaphoric or fan- 
tastic. 
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IN 1972, 


WE DEGIDED 
CHROMIUM DIOXIDE 
WAS THE PERFECT 
MAGNETIC MEDIUM. 


IBM AGREED. 


In 1985, IBM announced the new 3480 
drive that gave us the first dramatic 
change in computer tape-media in thirty 
years. But the incredible performance of 
this new tape...six times the recording 
density of conventional reel-to-reel 
tape...depends on the latest Chromium 
Dioxide (CrO,) particle technology. And 
BASF has pioneered in this technology 
for thirteen years. We're the world’s larg- 
est producer of CrO, particles, and have 
more continuous experience with CrO, 
magnetic tape than any other company. 


So, while we thank IBM for the inspiration 
(and specs) for our new Chrome Tape 
Cartridges for the 3480 drive, you can 
an us for the major role we played in 
ere the CrO, medium. 

by a 5-year warranty, BASF 
duan Tape Cartridges are now avail- 
able in quantity for immediate delivery. 
When the data you'll need tomorrow 
depends on the tape you choose today, 
your eg te choice is BASF. 





NOVEMBER 3, 1986 COMPUTERWORLD/55 








Marvin Minsky 
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IT Professor Marvin Minksy helped organize the Dart- 
mouth Conference in 1956, where the term “artificial 
intelligence’’ originated. In 1960, he founded the Artificial Intelligence 


Project at MIT with John McCarthy. 


Among his writings is a paper written in 1975 called ‘“‘A Framework 
for Representing Knowledge,” which set forth the concept of using frames 
as structures for organizing knowledge in natural language and vision 
systems. Computerworld Senior Writer Michael Sullivan-Trainor inter- 
iewed Minsky at his MIT office on the present and future potential of 


machine intelligence. 


A definition of artificial intelligence that is 
attributed to you says: ‘‘Al is the science of 
making machines do things that would require 
intelligence if done by men.”’ Do you still agree 
with your definition? 

MINSKY: Well, I don’t believe in definitions. 
But people seem to want them. AI is making 
machines do things that they can’t do yet, and 
people use the word intelligence for it. It 
seems to me that intelligence is just the things 
that people do that they can’t explain, so it’s 
not a thing. It’s a way to solve problems. 


What's the difference between human intelli- 
gence and machine intelligence? 

MINSKY: Well, there can’t be any if you 
believe that a human is a particularly compli- 
cated kind of machine. But the class of ma- 
chines is very large. We’re made of a trillion 
connections between cells, and someday we'll 
make other kinds of machines with billions of 
connections, and they may do different things. 
So psychology is part of AI. 


Are there any machines that one can say 
“think’’ now? 

MINSKY: Thinking is a matter of degree. 
Some machines solve problems that people 
find hard. There are lots of things machines 
can’t do yet. No machine can tell a cat from a 
dog by looking at it, and really no one knows 





how hard that is. When finally it’s done, it 
might turn out to be easier than people 
thought. 


What is your criteria for measuring when it 
could be said that a machine can think? 

MINSKY: There isn’t any. It’s like saying, 
How can you tell when something’s alive? You 
look at a strand of DNA — some people would 
say it’s alive, others would say something else. 
It’s not a clear-cut thing. There won’t be a 
point at which machines suddenly think. 
They'll get more and more mind like. 


Without definitions, how can you set param- 
eters on artificial intelligence? 

MINSKY: You just look at hard problems 
like making a machine read a book and explain 
what it’s about, or telling a dog from a cat or 
figuring out how to fix something that’s bro- 
ken. 

There are lots of problems to work on. You 
don’t worry about making rules about it. Until 
you understand the thing, you can’t make very 
good rules. 


What’s the most advanced or intelligent ma- 
chine that exists now? 

MINSKY: There isn’t any scale. There are 
machines that do things that surprise people. 
Many years ago we made a program that 








Pioneer of AI — 
making machines do 
what they can’t do yet 


solved problems of calculus, and at that time, 
it got an A on MIT calculus exams. This was 
very surprising because people thought of cal- 
culus as one of the great achievements of the 
human mind, and it turned out to be possible 
to do that well with a system that was basical- 
ly one of the first expert systems, based on a 
couple of hundred rules. 

It was a revelation that a skill people 
thought was very advanced, requiring a lot of 
intelligence, was so simple. It turned out to be 
easier than making a program that could do 
simple assemblies of parts. And making a ma- 
chine that can see the things that every child 
can is still beyond us. 

Our judgment about what’s easy or hard 
depends on what we ourselves are equipped to 
do. 

Things that seem simple to us, like recogniz- 
ing objects, require tens of billions of neurons 
in our brains; and doing things like college 
calculus probably require very tiny portions 
of our brains. 

It’s harder to get machines to do the things 
we do without knowing how we do them. I 
think in the next hundred years, we will 
separate the things that seem simple, and are, 
from the things that seem simple because we 
inherit tremendous computers in our heads 
specialized to do those things. 


If you could forecast the next five or 10 years 
of artificial intelligence development, what are 
some of the probiems that will be solved? 

MINSKY: Well it’s very hard to predict how 
long anything will take, because if you knew 
how long something would take, that would be 
because you have a plan of how to do it. 
Getting machines to learn to use language is 
something that is going to move rather steadi- 
ly over the next generation, and it’s difficult 
to predict what problems will be encountered. 

People are trying other ideas about making 
the machines learn, such things as not concen- 
trating on the structure of the language itself, 
but instead on how we learn. This movement, 
called connectionism, has become very attrac- 
tive because it’s connected with learning rath- 
er than programming. 

It’s a wonderful idea that if we can make a 
machine that has very broad learning capabili- 
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| ties, then we don’t have to do all 
this nitpicking programming any- 
more. 


What is your theory about how 

can be solved? 

MINSKY: It’s called the “‘society 
of mind” theory. 

The theory says there are some 
parts of the brain that are special- 
ized to do particular things, like 
recognize the edges. of objects and 
recognize certain wave patterns 
and sounds and so forth. These are 
the lowest level ingredients that 
you would need for vision and for 
speech. 

But then you’d need other parts 
of the brain, which I'd call agents, 
that learn from experience which 
of these specialized parts are use- 
ful to pay attention to. And, you’d 
have yet other agents that learn 
which of those to use in various 





circumstances. 


How does this apply to the struc- 
ture of a computer system? 

MINSKY: It would mean instead 
of programming each of the parts 
to actually solve the problem you 
want, most of them you would pro- 
gram to crawl around inside and 
look for other parts that are doing 
these little subjobs. Almost all of 
this decentralized computer would 
be each part trying to improve its 
way of managing others. 

What people do now is try to put 
knowledge in computers about how 
to solve a problem. The important 
thing is knowledge about the 
knowledge, knowing which kinds 
of knowledge are useful for which 
kinds of jobs. Of course, some- 
where you have to have little bits 
of knowledge to know how to do 
some jobs, but most of it is adminis- 





trative, knowing how to keep the 
thing from going wild. 

A lot of the knowledge is nega- 
tive — noticing that certain pat- 
terns are unproductive and factor- 
ing them out. In this theory, half of 
the programs are about what not to 
do, whereas in present-day pro- 
gramming, all of the code specifies 
things to be done. On the whole, 
there aren’t any pieces of code that 
look and see what the rest of ma- 
chine is doing and say, “‘That’s not 
going to work, turn it off.” 


What would such a machine do? 

MINSKY: It might be able to read 
books and learn how to do things. 
I’m not interested in particular ap- 
plications. But this is in answer to 
the question of how you could get a 
machine that could do many things 
and coordinate them. Like now we 
have expert systems for playing 
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chess and for designing transform- 
ers and reading oil well logs, but if 
you switch one over to another 
application, you have to start from 
scratch again. What we need are 
administrative parts, which under- 
stand how to adapt specialists for 
other applications. It would be a 
long path. There might be other 
approaches, too. 


in some of your past statements, 
you’ve talked less about using a . 
machine as a tool and more about 
the merger of people and comput- 
ers. is that something that you still 
think is a possibility? 

MINSKY: There’s this idea of 
transferring your structure into a 
machine that won’t break so often. 
Of course it’s a possibility, but it’s 
certainly not something you can do 
right now. It’s a great deal more 
theory. It’s a consequence of the 
idea that what a machine knows is 
based on a set of relationships be- 
tween its parts, and it doesn’t mat- 
ter what the parts are. 

This downloading idea to me and 
other people is very straightfor- 
ward. The parts we’re made of are 
insignificant, and it’s the relations 
between them that are what we 
are, and so that could be made out 
of other things. There are other 
people who think it’s very impor- 
tant that these parts be made out of 
carbon and nitrogen, rather than 
silicon and phosphorus. I think 
they’re silly, and they think ’'m 
silly and these two views will al- 
ways talk past each other. 


It seems that the view that the 
parts are important is related to the 
idea that we’re made in God’s image 
and you shouldn’t tamper with that. 

MINSKY: It goes to the religious 
idea, which I never understood, 
that if God wanted you to do some- 
thing, you should do it, or if he 
didn’t, you don’t. What does your 
origin have to do with what you 
should do? It’s not clear to me. 

If the chimpanzees had been 
smarter and saw humans coming, 
they might have said, “This is 
great; we’re going to become bet- 
ter,” and others might have said, 
“This is terrible; we’re going to be 
replaced.” That distinction is 
meaningless if you look at the 
stream of evolution. Everything is 
descended from something else, 
and it’s just a semantic thing to 
say, “I’ve been replaced.” 


Then the future could go one way 
— where there is this merger of 
man and machine, or it could go 
another — where machines are ex- 
clusively tools and separate? 

MINSKY: Or it could go a third 
way — where we regard them as 
our descendants. Isaac Asimov ex- 
plained in a recent lecture at MIT 
that the sensible thing would be to 
go in the direction of making them 
tools. Most people have to do things 
that aren’t fit for the human mind. 
The proper role of machines at 
least for the near future is to allow |. 
people to be intelligent again, in- 
stead of doing the kinds of things 
machines could do. 

Of course, he’s taking a narrow 
view of what machines could and 
should do. As they become more 
capable, then it becomes more and 
more of a problem about whether 
we should make our own competi- 
tors or whether we should regard 
them as us. 
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of relativity. An example of innovation 
which not only earned him a Nobel 
Prize, but also changed the whole way 
we look at the world around us. 
At Codex, our forte is network- 
ing, with emphasis on technological 
innovation. We, too, have awards 
to show for it. It’s the kind of pio- 
neering that has changed the 
eaten way the whole world looks at 
networking. 
Only the strong survive. 
Last but not least, we’ve 
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small creature. The Blatta 
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industry.* 
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being the company with the 
answers. 
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especially through my 
affiliation with Tandy 
Corp. 

There is no ques- 
tion that personal 
computers have 


changed the lives of 
each and every one of 


hype and wildest en- 
thusiasm of any new 





product in our life- 
time. But they have 
also provided more: 
true utility and bene- 
fit than most products 
ever do, assuring it a 
permanent and promi- 
nent place in society. 

Schoolchildren are 
being trained in com- 
puter literacy. PCs are 
becoming standard 
fixtures in businesses. 
Future generations 
will be as at home 
with them as we are 
now with telephones 
and pocket calcula- 
tors. And I’expect the 
PC to take a similar 
position as a commod- 
ity product for busi- 
ness and home, wher- 
ever it is found to be 
useful. 

In fact, I think 
we're seeing a matur- 
ing marketplace al- 
ready. More PCs are 
being bought now — 
as they should be — 


as tools to help people | 


perform useful func- 
tions faster, more ac- 
curately and more ef- 
ficiently. 
Traditionally we 
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| The second 


Industrial 


| Revolution 


BY RAYMOND KURZWEIL 
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During the 18th century, indus- 
try — and society — were trans- 
formed by the introduction of ma- 
chines that could extend, multiply 
and leverage our natural physical 
endowments. It became known, of 


| course, as the Industrial Revolu- 


tion. 
Today, a second industrial revo- 


~} lution is in progress. It was brought 


about by the introduction of com- 
puters — machines that extend, 
multiply and leverage not our phys- 
ical but our mental powers. 

Some of the same controversies 
that cropped up at the time of the 
first industrial revolution are ap- 
pearing again. But now, anew and 
more profound question emerges. 

While we have always regarded 
our species as relatively mediocre 
in physical prowess, that has not 
been our view with regard to our 
mental capabilities. The name we 
have given ourselves — homo sapi- 
ens — defines us as the “thinking 
men.”’ The primary distinction in 
our biological classification is the 
ability to manipulate symbols and 
use language. 

Before Copernicus (1473-1543), 
our “speciecentricity” was embod- 
ied in a view of the universe literal- 
ly circling around us in a testament 
to our unique and central status. 

Today, our belief in our own 
uniqueness is not a matter of celes- 
tial relationships but of intelli- 
gence. Evolution is seen as a billion- 
year drama leading inexorably to 
its grandest creation — human in- 
telligence. The spectre of machine 
intelligence competing even tangen- 
tially with that of its creator once 
again threatens our view of who we 
are. 


Far greater impact 


The current revolution, based on 
machines that expand the reach of 
our minds, will ultimately havea 
far greater impact than the revolu- 
tion that merely expanded the 
reach of our bodies. It promises to 
transform profoundly production, 
education, medicine, aids for the 
handicapped, research, acquisition 
and distribution of knowledge, com- 
munication, the creation of wealth, 
government and warfare. 

The cost-effectiveness of the key 
ingredients in our new technologi- 
cal base — electronics, computers 
and the sophistication of computer 
software — is increasing at an ex- 
ponential rate. The power of com- 
puter technology, for example, now 
doubles (for the same unit cost) 
every 18 to 24 months. 

Unlike some political revolu- 
tions, this latest transformation of 
our industrial base will not arrive 
or even culminate in one brief peri- 
od of struggle. It is a gradual pro- 
cess, one already under way. The 





potential exists to address prob- 
lems that have burdened the human 
race since the beginning of recorded 
history. 

Consider, for example, the appli- 
cation of computer technology to 
the needs of the handicapped. The 
potential exists within the next one 
or two decades to ameliorate great- 
ly the principal handicaps associat- 
ed with the major sensory and 


.physical disabilities, such as blind- 


ness, deafness and spinal cord inju- 
ries. New cost-effective intelligent 
computer-assisted instruction sys- 
tems could sharply reduce illiteracy 
in underdeveloped nations. New 
bioengineering techniques that rely 
on expert systems and computer- 
assisted design stations for biologi- 
cal modeling could be the key to 
effective treatments for cancer, 
heart disease, mental illness and 
other categories of disease. The in- 
crease in real per-capita wealth — 
600% in the past 100 years — is 
expected to continue. 

But the potential for danger is 
also manifest. Today, we are rapid- 
ly turning over our engines of war 
to intelligent machines. Their intel- 
ligence may be as flawed as our 
own. Computer technology is al- 
ready a powerful ally of the totali- 
tarian. 

The advent of intelligent ma- 
chines is altering global trade rela- 
tionships. There are many implica- 
tions of computer-based technology 
underlying this second industrial 
revolution that have a bearing on 
national policy and our nation’s fu- 
ture position in the world economy. 

For example, this new technol- 
ogy uses almost no natural re- 
sources. Silicon chips consist of in- 
finitesimal amounts of sand and 
other readily available materials. 
They require insignificant amounts 
of electricity. As computers grow 
smaller and smaller, the material 
resources utilized are becoming an 
inconsequential portion of their 
value. Indeed, software uses virtu- 
ally no resource at all. 

With the use of natural resources 
and energy reduced to a minimum, 
the value of this technology is in 
the knowledge governing its design. 
Thus, the environment comprises 
designs of hardware, software and 
data bases that make up our intelli- 
gent machines and the brain power 
to continue advancing these de- 
signs. This decreasing importance 
of material resources has allowed 
Japan, a country very poor in natu- 
ral resources but rich in knowledge 
and expertise, to prosper. There is 
the potential for emerging nations 
to skip industrialization altogether 
and develop postindustrial societies 
based on an information economy. 

Knowledge, then, will prove to 
be the ‘‘new wealth of nations.” 

The revolution manifest in this 
new age — this age of intelligent 
machines — is in its earliest stages. 
The impact of these new machines 
that augment our mental resources 
will be greater than the radical 
technological and social changes 
that have come before. It cannot be 
stopped. Today’s challenges are to 
be found in our need to understand 
it, to learn to live creatively and 
harmoniously with it and to har- 
ness it to constructive uses. 











EVEN IN OUR EARLIEST DAYS 
OUR EMPLOYEES EXHIBITED LEADERSHIP 


Four score and seven years from now, will 
the company that sold you your business 
be around to fix a problem? 

Promises don’t count. You have to look at a 
company’s actual history. 

At McCormack & Dodge, we're in the 
unique position of having two histories, both dis- 
tinguished, to submit for your consideration. 

One is our own, dating back to the 1960's, 


when we began as a one-package software house 
in the Boston area. Through leadership technol- 
ogy, we grew to be a global company, serving the 
world’s greatest corporations with a broad multi- 
package software line. 

The second history belongs to our parent, 
Dun & Bradstreet. It dates back to pre-Civil War 
days, when one Mr. Lincoln worked as a D&B 
credit correspondent. 


M‘Cormack & Dodge 


VB Faker eeadstrect corporation 


No American company has a better history 
of stability than Dun & Bradstreet. 

Put this proven stability together with the 
proven technology of McCormack & Dodge, 
and you have something unique in the software 
industry. 

A supplier whose strength eases your mind 
when you worry about the years ahead. Even if it’s 
four score and seven of them. 


McCormack & Dodge Corporation, 1225 Worcester Road, Natick, MA 01760, 1-800-343-0325 





COMPUTERWORLD/60 


COMPUTERS AND TECHNOLOGY 


NOVEMBER 3, 1986 





Mankind, 
computers and 
communications 


Chairman, NEC Corp. 








Ihave long thought that commu- 
nications technology could not help 
but merge with computer technol- 
ogy eventually and that informa- 
tion transfer and information pro- 
cessing are inseparable. Around 
1975, my mind was filled with 
C&C, the integration of computers 
and communications, although I 
did not speak out then. 

The advance of semiconductor 
technology to integrated circuits 
and large-scale integration at that 
time was eye opening. I predicted 
that this tendency would certainly 
bring epoch-making changes to 
both the fields of computers and 
communications. As anticipated, 
the digitalization of communica- 
tions systems was greatly spurred. 
I understood that communications 
technology would become homoge- 
neous with computer technology. 
In other words, the technological 
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base for the merger of communica- 
tions and computers was forming. 

In 1977, I presented the idea of 
computers and communications 
technologies as moving toward in- 
tegration at the Intelcom’77 show 
held in Atlanta. In 1978, I delivered 
a keynote speech at the Third U.S.- 
Japan Computer Conference, held 
in San Frarcisco, using the term 
C&C. 

As we entered the 1980s, I felt 
that C&C made a new step forward. 
In considering C&C, it became nec- 
essary to give thought to the hu- 
man aspect in addition to the tech- 
nological one. 

Humans are users of information 
via C&C systems. At the same time, 
they must be seen as the bearers of 
C&C systems development. To 
paraphrase the admirable senti- 
ment of Dr. Jerome Wiesner, presi- 
dent emeritus of MIT, the most im- 








portant concern we have in 
considering the information age is 
the relationship between humans 
and machines. 

Inamed this relationship “man 
and C&C” and think that it is the 
indispensable element if humans 
are to utilize C&C freely. 

In 14 more years, we will enter 
the 21st century. There are many 
views on prospects in the 21st cen- 
tury. However, they all aim at the 
realization of the advanced infor- 


. Mation society. 


I anticipate that various C&C- 
related technologies will be real- 
ized in the remaining years of this 
century and that C&C systems, en- 
dowed with intelligence by their 
software, will be built on a global 
scale. And I predict that in the next 
century, C&C systems, as global in- 
formation communications net- 
works, will cause changes in the 
information environments, as wa- 
ter permeates the soil, to bring 
about changes in one industrial 
structure, give birth to new indus- 
tries and provoke changes in the 
social structure. 

Thinking so, I cannot help feel- 
ing that we are now coming to a 
time of historical shifts in our civi- 
lization. Human history has seen 


| have a dream: fo re- 
alize automatic inter- 
pretation telephone 
systems through which 
anyone in any part of 
the world can convey 
his intentions beyond 
the difference in 
languages. 
rere 


agricultural society, using livestock 
and natural forces as tools, give 
way to industrial society based on 
harnessing and using energy. Here, 
industrial technology has replaced 
human physical labor, rapidly in- 
creased social production power 
and brought about various changes 
in our social systems. In short, 
technological innovation has 
brought forth both economic and 
social change. 

What then will be the motive 
power of the 21st century, a soci- 
ety we assume as an advanced in- 
formation society? It has been 
pointed out that information will 
be an important economic resource, 
together with capital and re- 
sources. I think that information 
will have a larger influence in eco- 
nomic and industrial activities, cor- 
porate management and social life 
in the 21st century and that the 
tools for conceiving, developing 
and maintaining the information 
environment will be C&C. 

As it unfolds, C&C will first be- 
come a global-scale information-re- 
lated infrastructure. Second, the in- 
formation infrastructure will 
become the tool for solving a vari- 
ety of problems, promoting further 
economic and cultural development 
and advancing mutual understand- 
ing among nations. Third, by effec- 
tive use of information resources, 
other resources hitherto inaccessi- 
ble or uneconomic will come to be 
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developed. This advanced informa- 
tion society, supported by C&C, 
will not suddenly appear one day, 
but we should understand that 
changes toward it have already 
started. 

There are now new develop- 
ments in Japan, such as the intro- 
duction of the value-added net- 
work business and new common 
carriers as well as entry into infor- 
mation communications fields by 
different industries. As the infor- 
mation environment matures, peo- 
ple will move and choose informa- 
tion by using the large-scale C&C 
systems, with C&C terminals serv- 
ing as the human-machine inter- 
face instead of moving themselves 
or materials. 

Home shopping, banking, consul- 
tation and education will become a 
matter of course. Dispersion of 
plants on a global scale, which we 
anticipated 20 years ago, will fur- 
ther spread as information gaps be- 
tween regions and the barrier of 
distance disappear. 

Point-of-sale terminals at super- 
markets and retail stores and auto- 
matic systems for debiting on pur- 
chase have already started. There 
will be a strong possibility of an 
entirely new industry being born, 
concerned with controlling infor- 
mation. 

I take it that the movement to- 
ward C&C, in this wide sense, will 
be a central trend in electronics in 
the remaining years of the 20th 
century, and I remain confident 
that it will continue to develop as 
we move toward the year 2000. 

Finally, I have a dream: to real- 
ize automatic interpretation tele- 
phone systems through which any- 
one in any part of the world can 
convey his or her intentions freely, 
beyond the restrictions of the dif- 
ference in languages. 

I think this automatic interpre- 
tation telephone system will be 
able to come about based on C&C 
technologies. I firmly believe that 
this system will be the best gift to 
humankind, to remove national 
boundaries and bring everlasting 
peace. 


eeercecesecece 


66 We can confidently postu- 
late more tactile and 
graphic computers of ex- 
ceptionally low cost. Simi- 
larly, we can picture users 
ranging from children to 
adults, delighting in the 
mannerisms of something 
like an electronic finger 
painting. We can imagine 
the performing and visual 
arts drawing closer togeth- 
er, designs becoming 
more ephemeral, and 
every man an artist. 


NICHOLAS NEGROPONTE 
from “The Return 





Business executives seldom con- 
sider privacy a pressing issue. If 
they pay attention to it at all, they 
view privacy as a matter of protect- 
ing corporate proprietary informa- 
tion. Executives less often consider 
the right that employees, customers 
and clients have to be free from the 
collection of unwarranted personal 
information. 

In truth, we may have less pri- 
vacy today than we did in the sym- 
bolic year 1984. Technological ad- 
vances that George Orwell could 
not have foreseen have opened up 
new opportunities for highly intru- 
sive, inconspicuous invasion of pri- 
vacy. What contemporary commen- 
tators have not sufficiently 
explored is the idea that technol- 
ogy can also be used to protect 
privacy. 

Corporations have generally not 
taken forceful action to protect ei- 


Technology: 
Invader or 
protector 
of privacy? 
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ther corporate or personal informa- 
tion. Now, privacy has once again 
become a matter of congressional 
and public interest. How technol- 
ogy is ultimately used will depend 
largely on how corporate and gov- 
ernment leaders make decisions. 
Action with respect to the privacy 
issue rests on the awareness and 
concern of nontechnical upper level 
executives. 


Nebulous threat 


Privacy is one of those intangi- 
ble concepts that is easy to support 
in the abstract but difficult to 
make workable in concrete terms. 
The best understood threats to our 
privacy — misuses of credit or 
health data and government snoop- 
ing on individual citizens — are 
easy to see. The less well-under- 
stood threats are, in some ways, 
more threatening; the public may 
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TOO MANY PRINTERS 


AND NOT ENOUGH TIME 
TO DO YOUR PRINTING? 
Sometimes you need a lot less to get a lot 


complete, more. 
no other printer, impact or 
non-impact can touch the 
price/performance capabili- 
ties of the NBS Southern 
Mercurion 1/80. AND... 
with all the features you 
would expect in printers 
costing thousands more, 
such as: 


© 80 pages per minute. 
© Total system compatability with NO SOFTWARE 
CHANGES (IBM under VM, DOS, and MVS; 
DEC/VAX under VMS and others). 
2000 foot remote capability unmatched by other non- 
impact printers. 
Automatic forms creation standard with no reduction 
in speed. 
e Positive job separation with tab dividers. 
High resolution all points addressable (APA) graphics 
for complex forms and images. 
¢ Cut sheet output (812” x 11” and 812” x 14”) ready 
for distribution. 
© Over 400 Mercurions already installed. 
Remember .. . it’s not whether you will make the step 
from impact printing . . . it’s when! And. . . for many 
DP centers today, the time is now. 
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floor space keep escalating and it seems 
you still can’t stay even with your most 
Critical ‘‘print windows”. 


THE MERCURION 1/80 
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WINDOW” PROBLEMS 
minute, the Mercurion 1/80 puts out 


the equivalent of 10,000 lines-per-minute of traditional 
impact printers. That’s three times the speed of each 


he Mercurion 1/80 replaces and 
‘print window”’ 
hird or more. Two Mercurion 1/80’s 
six impact printers, really does equal 


3+3...saving your DP operation thousands of dollars 
in real investment and operating costs. 


NBS Southern, Inc. 
100 N. Belcher Road 
Clearwater, FL 33575 
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not know about them, but such 
threats slowly chip away at what 
we assume is inviolate protection 
of privacy and freedom. 

Consider the following examples 
of how information has become 
more exposed, requiring active cor- 
porate protection of privacy and 
adequate security for confidential 
data files: 

@ Because of increases in em- 
ployer contributions to worker 
health plans, programs to control 
the cost of corporate contributions 
have led to increased corporate col- 
lection and use of employees’ high- 
ly sensitive medical and mental 
health information. 

@ In an attempt to increase pro- 
ductivity, corporations have in- 
creased the monitoring of computer 
and telecc tions usage by 
employees. 

At times, this results in private 











communications being reviewed. 

@ To protect corporate propri- 
etary information, some employees 
are required to sign a waiver of 
their right to work for a competing 
firm for a specified period after 
leaving the corporation, and the 
corporation may carry out surveil- 
lance to determine whether these 
conditions are met. 

These examples suggest the com- 
plexity of the task of finding the 
right balance between corporate 
practices and privacy rights. 

In the process of seeking securi- 
ty, strategic advantage or cost con- 
tainment, corporations may be vio- 
lating legitimate privacy 
expectations. 

The failure to pay adequate at- 
tention to privacy questions can 
mean the violation of individual 
rights and expectations, employee 
dissatisfaction, law suits and nega- 





tive mass media coverage. 

The Privacy Act of 1974 is the 
major federal legislation affecting 
individuals. The legislation, passed 
during the turbulent era of Water- 
gate and Vietnam, was written to 
protect against government mis- 
uses. 


The Privacy Act 


The framers of the legislation 
clearly assumed certain technical 
and social conditions. This was the 
era of batch processing — govern- 
ment agencies and large corpora- 
tions were the major users of com- 
puters. 

The telecc tions indus- 
try was regulated and highly struc- 
tured; its development and func- 
tioning were largely separate from 
computer systems. 

The Privacy Act failed to make 
adequate provision for the techno- 








Broadband LANs. 
MORE DATA. LESS BANDWIDTH. 


Problem: Connecting remote sub- 
networks across a facility wide LAN 
requires exceptional performance 
and functionality. 


apeeaga 


Oppo 


Solution: Applitek’s Ethernet/IEEE 
802.3 bridges. They filter subnetwork 
traffic and transparently pass higher 
level protocols such as TCP/IP XNS™ 
and DECnet™ On broadband and 
fiberoptic media, Applitek bridges 
interconnect across spans up to 
thirty miles by compensating for 
loop loss delay and using the 
collision free performance 
- of UniLAN™ 


Using interchannel bridges 
and frequency agile modems, 
Applitek can provide up to 600 
Mbps of switching capacity. 
With T1 bridges between distant 
sites, the Applitek network 
becomes a global, integrated 
communication system. 


Applied Technology for Communications Solutions. 


UniLAN"” is a trademark of Applitek Corporation 
DECnet™ is a trademark of ot rg Equipment Corporation 
XNS" is a trademark of Xerox Corporation 


it works like this: Each Applitek 
Ethernet/IEEE 802.3 bridge dynam- 
ically builds and maintains an address 
map of devices on its local subnet. It 
uses this address map to keep local traf- 
fic on the Ethernet/IEEE 802.3 subnet 
while filtering remote traffic onto 

the backbone network and vice versa. 
Traffic for remote sites is filtered through 
the T1 bridges across dedicated tele- 
phone, satellite or microwave links. 


Applitek’s Ethernet/IEEE 802.3 bridges 
use the Motorola 68000 processor and 
AMD bit slice microprocessor. They are 
modular in design and can use 10 Mbps 
baseband, broadband or fiberoptic 
cable as the backbone media. 


The Applitek Ethernet IEEE/802:3 bridge 
is one of a range of terminal servers, 
gateways and high speed host-to-host 
interfaces featuring unparalleled ag 
formance and bandwidth 

They are supported by a powerful 
Network Management System provid- 
ing system configuration and control, 
real time monitoring, security and 
extensive diagnostics. 


We want to be your communications 
vendor. For more information on how 
we are applying technology for com- 
munication solutions, write or call 
Jerry McDonald. Today. 


2 
107 Audubon Road, Wakefield, MA 01880 
(617) 246-4500 





logical changes that have taken 
place during the last 12 years. One 
example is the increase in modem 
capabilities. 

The U.S. National Security Agen- 
cy estimates that all the modems 
purchased in 1972 could together 
transmit about 600,000 characters 
per second. In 1984, a sufficient 
number of modems were purchased 
in the U.S. to transmit 220 million 
characters per second. 

The speed of communications 
has also changed. According to the 
Office of Technology Assessment 
(OTA), with increased communica- 
tions capacity made possible by fi- 
ber-optic technology, it is possible 
to transmit at a rate of 100 aver- 
age-length pages a second. This 
could permit the creation of cen- 
tralized libraries with universal ac- 
cess. 

Since passage of the Privacy 
Act, we have seen the more wide- 
spread use of personal computers, 
network developments, merging of 
computers and telecommunications 
systems, deregulation and competi- 
tion in information services, cen- 
tralization and integration of data 
bases, increased speed and storage 


The legislation, 
passed during the tur- 
bulent era of Water- 
gate and Vietnam, 
was written to protect 
against government 
misuses. 
RSE: 


capabilities, greater system com- 
plexities and increased societal de- 
pendence upon system reliability. 

As discussed in a recent OTA 
report, ‘“Automation of America’s 
Offices,’ assessing confidentiality 
in an organization with new decen- 
tralized or networked office tech- 
nologies requires consideration of a 
number of new factors: 

@ Low- or no-security physical 
environments in offices. 

@ An increased amount of fin- 
ished and refined information in 
office automation systems. 

@ The mobility of microcomput- 
ers and their data storage media. 

@ Less sophisticated office auto- 
mation users. 

@ Relatively or fully uncon- 
trolled channels of data communi- 
cations. 

@ A wide-ranging ability to add 
information to, copy or extract in- 
formation from corporate data 
bases. 

@ Little or no hardware or soft- 
ware security protections. 

@ No assurance of how employ- 
ees will use technical capabilities. 

Consider the extent of intercon- 
nectivity in the case of one major 
corporation. IBM’s W. H. Murray, 
in a speech before the 11th Annual 
Computer Security Conference, 
noted: 

“In IBM, we now have a world- 
wide network of more than 1,500 
mainframes and 200,000 terminals. 
Any user at any terminal can send 
a message or a file to any other 
user. A user can connect to any 
application in any of those 1,500 
systems. Programs and even entire 
applications spread spontaneously 
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through the network, usually with- 
out management direction or intent 
and often without management un- 
derstanding or knowledge. Employ- 
ees can access the network from 
their homes. Some vendors and con- 
tractors use it. 

“DP management did not plan it. 
They bought it and built it, but they 
were just as su~prised as anyone 
else when they saw ‘what God had 
wrought.’ ” 

In essence, the Privacy Act has 
been overtaken by technology. 
While the act froze, technology con- 
tinued to grow. The computer and 
DP industries rushed to develop 
new products and to find new mar- 
ket opportunities. ! 

Today, the Privacy Act is no 
longer adequate for the challenges. 
Other privacy protections are need- 
ed. There has been little to replace 
or to resuscitate privacy protec- 
tions. 

State laws in general are not do- 
ing it, worker and consumer groups 
are not able to do it, and manage- 
ment for the most part does not 
seem to be inter- 
ested in doing it. 

Many techni- 
cal solutions to 
privacy protec- 
tion suffer from 
some of the 
same difficulties 
that informa- 
tion security 
does — namely, 
negative perfor- 
mance impacts, 
user resistance 
and avoidance, 
complex operat- 
ing environ- 
ments and lack of product robust- 
ness. It is time to rethink privacy 
protection. 

It is also well to note that the 
privacy issues involving computer 
data are nestled within a broader 
set of concerns involving employers 
and employees. This involves the 
corporation’s desire for continually 
more informaton about employees. 
Consider, for example, current con- 
troversies: 

@ Drug testing. 

@ Medical screening that may re- 
sult in excluding healthy workers 
who have a higher than average 
probability of developing serious 
illnesses in the future. 

@ Access to previous employ- 
ment and arrest records. 

g@ The acquisition of information 
from companies maintaining data 
bases on employee health and life- 
style behaviors. 

@ Video monitoring in restrooms 
and lounge areas to check for drug 
use. 
In some situations, the justifica- 
tions for these are clear. Yet it is 
important to be aware that there is 
an expansionary trend to collecting 
and accessing personnel informa- 
tion. In a world filled with uncer- 
tainty, it is easy to assume that | 
more data is always better. From a 
privacy, as well as an efficiency, 
perspective, that clearly is not the 
case. 

Some difficult questions face 
corporations when it comes to pro- 
tecting privacy. 

What should and should not be 
kept private? There are few clear- 
cut standards that indicate what 
should be privacy-protected. Some 
organizations simply use a form of 
information classification (compa- 








In a world filled with 
uncertainty, it is easy 
to assume that more 
data is always better. 
From a privacy, as 
well as an efficiency, 
perspective, that 
clearly is not the case. 





ny secret, company confidential, 
personnel private and so on) as a 
shorthand to indicate levels of pro- 
tection required. However, that is 
usually not an adequate guide to 
the types of privacy protection re- 
quired. 

What are the liabilities in- 
volved in failing to protect priva- 
cy? Liability concerns gain instant 
attention today. Even with the 
weakness of the Privacy Act, there 
are legal ways to challenge privacy 
violations. Along with sexual har- 
rassment and civil rights violations, 
privacy violation cases generate 
media interest and can have serious 
implications for corporate as well 
as individual managerial reputa- 
tions. 

What are the technical difficul- 
ties in ensuring privacy protec- 
tion? Many of these are data base 
issues having to do with data and 
system integrity requirements. In- 
tegrity constraints must be explicit 
in data models so that information 
rules can be defined and main- 
tained. Access rules need to be es- 
tablished and 
mechanisms put 
in place to sup- 
port their opera- 
tions. 

As system 
linkages devel- 
op further, pri- 
vacy issues will 
gain more atten- 
tion. One way to 
think about 
these issues is to 
develop an orga- 
nizational priva- 
cy protection 
scorecard. This 
will provide management with a 
review of how well privacy is being 
understood and what more is re- 
quired. 

There is increased public con- 
cern about individual privacy. 
Unions, women’s groups and civil 
liberty advocates are raising con- 
cerns about corporate and govern- 
ment uses of data. Work monitoring 
is becoming a symbol for a variety 
of problems affecting employees on 
the assembly line and in the office. 

Two types of data protection 
needs are going to have to be ad- 
dressed. The first is corporate in- 
formation. This includes certain 
rights of corporations to be protect- 
ed from their competitors. 

Protecting proprietary informa- 
tion is a leading example. Competi- 
tive business intelligence is a grow- 
ing field, providing firms with tools 
and techniques to learn about their 
rivals. 

The second kind of data protec- 
tion to be addressed is employee 
and customer and client privacy 
rights. From a corporate perspec- 
tive, this may be considered a less 
pressing issue than corporate infor- 
mation protection. 

However, a lack of attention to 
employee and customer and client 
privacy concerns may result in the 
loss of eSsential business factors, 
public reputation and product ac- 
ceptability. 





Sherizen is a Natick, Mass.- 
based information and computer 
security consultant. Marx is an 
MIT professor specializing in the 
social impact of communications 
technology. This article appeared 
in Computerworld on July 28, 1986. 





COMMENT 


erhaps the most 
crucial challenge 
‘we face in the next 


tronics, as well as con- 
inuing development 
of parallel systems 
and other advanced 
architectures, will 
continue this rapid in- 
crease in computing 
power. At the same 
time, systems will 
likely be increasingly 
easy to use, smaller 
and less expensive. 
The result will be 
more and more power 
in hand, either 
through access to: 
large-scale networks 
or major advances in 
personal computing. 
Technology will also 
find its way into a va- 
riety of consumer 
products, often in 
ways invisible to the 
user. Finally, technol- 
ogy in the form of ad- 


A s athletes get clos- 
#4 er and closer to 
the ultimate perfor- 
mance in their sports, 
they search for any 
possible way to get an 
edge on their competi- 
tion and to maximize 
their own potential. 

Training has often 
been a hit-or-miss 
proposition. For ex- 
ample, visionary 
coaches develop bet- 
ter training methods 
or more successful 
programs, often by in- 
tuition. There has 
been no systematic or 
scientific way to keep 
the best of what they 
develop while phasing 
out ineffective meth- 
ods or incorporating 
new ones. Designing 
and modifying train- 
ing programs as more 
and more variables 
are brought into con- 
sideration requires a 
computer. 

I have been in- 








vanced manufacturing 
and control must find 

its way into all of our 

basic industries. 

But there are other 
areas that will also 
yield important break- 
throughs. Telecom- 
munications, energy, 
materials science, bio- 
technology and aero- 
space will all produce 
breakthroughs that 
will affect govern- 
ment and commercial 
products. 

Great possibilities 
come from the merger 
of these technologies. 
advances, combined 
with advances in in- 
formation processing 
technology, will sig- 
nificantly change the 
way we communicate. 
New materials will 
combine with micro- 
electronics break- 
throughs to increase 
the speed and reliabil- 
ity of computers while 
decreasing their sensi- 
tivity to hostile envi- 








ro * 
Ultimately, howev- 
er, the greatest effect 
on our lives may be in 
the way we teach and 
learn. The incorpora- 
tion of advanced tech- 
nology into our educa- 
tional system holds 
great promise for as- 
sisting teachers in the 
critical job of educat- 
ing our young. This 
new educational sys- 
tem will produce a 
generation of in- 
formed and capable 
users of technology, 
and it is this new gen- 
eration who will dis- 
cover applications and 
products we have not 
even conceived of. 


BOBBY INMAN 


Ex-president, Microelectronics 
and Computer Technology Corp. 


volved in the design of 
a new computer pro- 
gram, called Running- 
ware, that allows run- 
ners to design, modify 
and analyze their run- 
ning. This program 
provides tools that al- 


‘low runners to tailor 


training programs to 
their own abilities and 
goals and provides the 


-means to plan, track, 


study and improve 
their running. Rather 
than impose inflexible 
workout schedules 
made the same for ev- 
erybody, Running- 
ware allows runners 
to use whatever train- 
ing regimen or philos- 
ophy they choose. 
Runningware is a very 
user-friendly program 
that helps runners of 
all levels — from the 
fitness runner to the 
competitive runner 
with more complex 
demands. 

l intend to put 13 





years of my running 
records on disks so 
that I can easily ana- 
lyze trends in my 
training-prior to suc- 
cessful or unsuccess- 
ful races. The comput- 
er and this software 
help me learn things 
about my training 
that would be imprac- 
tical if I had to use 
pencil and paper. 
They would take too 
much time. 

Computers have 
revolutionized almost 
all areas of our lives; 
it’s exciting that com- 
puters are now being 
used to enhance the 
performance of all 
sorts of atheletes. As 
a runner, I intend to 
take advantage of 
computer training ap- 
plications. I want to 
have every possible 
edge! 


ALBERTO SALAZAR 
Marathoner 


1 Computers now do most of the planning 
for our wars. It would seem only fair to 


let them do the fighting, too. at 


BILL VAUGHAN 
from Half the Battle 
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OFFICEPOWER 
STEMS 
WILL EAT THE LUNCH 
F ANY COMPUTER 
OR OFFICE 
SYSTEM FROM... 


LET US SHOW YOU WHY. 
CALL 800-345-1942. 


In California, call 800-237-4552. 


OFFICEPOWER systems run fully integrated office automation on ultra-fast, UNIX-based 
superminis with the best price/performance in the industry. CCI systems incorporate industry-standard 
communications and database management options. Our technology base is built on 
years of success in large fault-tolerant database systems closely coupled to communications networks. 


COMPUTER 
CONSOLES 
INCORPORATED 


OFFICEPOWER is a registered trademark of Computer Consoles, Inc. UNIX is a registered trademark of AT&T. 
IBM is a registered trademark of International Business Machines Corporation. DEC is a registered trademark of Digital Equipment Corporation. 
Wang is a registered trademark of Wang Laboratories, Inc. 
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Used office equipmentis 
the most prodaalaa 








Lanier Business Products. 
Theyre used more because they're easy to use. 


With Lanier office products, you 
don't have to plow through moun- 
tains of manuals in an attempt to 
make your job easier. 

We've done the work. Years of 
thought, research and engineering 
go into all Lanier products to make 
them as easy to use as possible. 

They'll help move work through 


your office faster by preventing 
paper pileups. And your people won't 
waste time getting information 
from each other when it can be 
delivered electronically in seconds. 
The time you spend learning 
more about Lanier office products 


could be the most productive time 
you've ever spent. 


PHONES THAT WON'T KEEP 


YOU HOLDING. 


How many times have you seen 


people sitting by their phones 
holding the receiver while they 
figure out their next move? 

Lanier business telephones are 
designed to keep you talking. No 
matter what you want to do with 
a phone, you can do it easily and 
quickly with a Lanier. 

Take the new Lanier EZ-Talk® 
telephone. 


When you’re ready to make a call, 
EZ-Talk’s speed dialing can quickly 
access up to 300 numbers with its 
built-in memory. Need to confirm a 
date? Glance at the 60-day calendar 
on its screen. Your staff can even 
send on-screen memos with EZ-Talk. 

The EZ-Talk’s screen can also 
tell you whos holding, who left 
messages and who needs to see 
you. So your most important client 
doesn't have to wait. You can call 
home immediately if you need to. 
And you don’t have to put up with 
annoying buzzes and intercom 
interruptions. 








telephone will replace your 
phone, phone file, 
and calendar! 

The Lanier EZ-Talk telephone 
replaces your phone, your calendar 
and your phone file. And it’s fully 
compatible with PBX and most key 
office phone systems. 

There are other complete Lanier 
business telephone systems, too. Full- 
featured Lanier phones that tie into 
dictation and other systems. Right 
up to a digital PBX that can accom- 
modate 32 trunks and 120 stations. 

To go along with your phones you 
can also invest in a Lanier phone 
monitoring system to track all the 
calls from your office. So you can 
bill time and long-distance charges 
to clients more accurately. And 


The EZ-Talk telephone’s 16-line screen 
tells you who called, who's holding and who 
needs to see you. 
better manage your time as well 

as your staffs. 


WE'VE MADE DICTATING 
AS EASY AS TALKING. 


It's a fact that you can dictate 600% 
faster than you can write. That is, 
only if you don't have to spend time 
figuring out how to use your dicta- 
tion equipment. 

With Lanier, there is nothing to 
it. We've made dictating simple with 
units available in every size and 
configuration you can imagine. 

The new Lanier Pocket Protege™ 
is one of the smallest microcassette 
units in the world. It’s the only micro- 


Pocket Protégé puts all 
the features of a desktop dictation 
unit in the palm of your hand. 


cassette portable of any size with a 
display screen to tell you how many 
recordings are on your tape, and the 
length of each. So you can instantly 
locate any recording you want to 
review. Our screen also tells you if 
voices aren't loud enough to be 
recorded clearly. 

Pocket Protégé lets you give your 
secretary special instructions before 
she starts typing. So she won't fin- 
ish typing a lengthy letter only to 
find a paragraph you want inserted. 
So you save her time and yours. 

But even though Pocket Protegé 
is a product of incredibly intricate 
technology, it’s easy to use even 
if you're all thumbs. Just use one 
of them to operate the one-button 
that controls all the main functions: 
record, rewind, listen and stop. 


With the Lanier Messenger four 
executives can have their own cassette 
for dictation. 


Lanier dictation equipment keeps 
your whole office organized, too. 

The Lanier Messenger® for exam- 
ple. Its revolving tray of four micro- 
cassettes lets several people dictate 
from in the office. Or out of the office. 
Because with the Messenger you 
can phone in your dictation. You can 
assign the microcassettes accord- 
ing to department, type of task 
or priority. 

The Lanier VoiceWriter® System is 
for offices with heavier work loads. 
It lets several people record and tran- 
scribe at once. It can receive dicta- 
tion from right there in the office, or 
over the phone, even from conti- 
nents away. 

And VoiceWriter lets you add to 
recordings exactly where you want 
the additional text. When you dic- 
tate your addition, the system inserts 
it right where you want it by “mov- 
ing over” all the text that follows. 
You don't have to worry about eras- 
ing the original recording. 

The VoiceWriter System has a 
console that tells you the status 
of each piece of dictation. So if 
you need a recording transcribed 
right away, it can be found right 


away. No one has to spend endless 
hours plowing through tapes to 
find it. 
IT’S EASY TO SEE WHY THE 
NEW LANIER VIEWWRITER™ 
SHOULD REPLACE YOUR 
TYPEWRITERS. 


ViewWriter is the only real 
electronic display typewriter. Its 
16-line screen lets typists delete and 
rearrange entire paragraphs with 
a few simple keystrokes. 

They can work faster with View- 
Writer's lift-off correction, which is 
easier to use than other typewrit- 
ers: It can correct anywhere on the 
page, two or twenty lines later. 

Storing what's been typed has 
never been easier, either. View- 
Writer has its own memory and 
expandable storage. 

In fact, ViewWriter has all the 
features of the best electrics and 
electronics, with many of the time- 
saving word processing features the 


Easy-to-use ViewWriter 
is the typewriter that can insert or delete 
words and paragraphs in seconds. 


best computers have. Like word 
wrap-around. And inserting and 
deleting words, or even paragraphs, 
is a breeze. There's no more need 
for retyping an entire text. 
ViewWriter's a typewriter when 
you need it to be, and has word pro- 
cessing functions when you need 





ViewWriter’s large screen lets you view and 
edit 16 lines of text. 





them. Yet, for all its versatility, it's 
SO easy, your people can learn to 
use it in less than an hour. So they 
can be typing away on the very 
first day. Before lunch. 


AT LAST. 
A FULLY-INTEGRATED 
COMPUTER NETWORK THAT'S 
EASY TO USE. 


Until now, there's been only one 
way to make different kinds of PC’s 
work together. With a network that 
required people to learn a lot of 
complicated computer network 
commands. 

But now, there's the Lanier net- 
work. The first network that lets 
you tie all your IBM-compatible 
PC's, printers, and disk drives 
together, and use them with just 
a few simple commands. It even 
tells you what commands to use. 

The Lanier network makes your 
PC’s a lot more productive. And 
therefore something even more val- 
uable becomes more productive. 
Your people. 

Our network also saves you money 
on printers and other peripherals, 
since everyone can share. 


With the new Lanier network, 
you don't have to learn complicated 
computer commands to make all your 
PC's work together. 

The Lanier network makes others 
obsolete because it’s so easy to use. 
And because it's so easy to learn to 
use with the Lanier Support Staff. 
They'll have your office completely 
operational in far less time than it 
would be with any other network. 


WE MAKE THINGS SO EASY, 
IT’S EASY TO SAY YES. 
Lanier products can make your job 
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Government 
must back 
development 


Supercomputer design is best 
done by small engineering 
teams uncluttered by 
bureaucracy 


BY WILLIAM NORRIS 


Chairman Emeritus, CDC 


efining a supercom- 

puter is complicat- 
ed, and a definition today is 
less precise than it was even a 
couple of years ago. In techni- 
cal publications and in the 
general news media, we read 
such terms as “near,” “entry” 
and “affordable” supercom- 
puters and variants such as 


“Crayettes” and “mini-supers.” Those terms 
generally apply to large-scale scientific ma- 
chines designed primarily for scientists and 
engineers who deal with complex mathemati- 
cally oriented problems. There are possibly as 
many as 40 such products being developed and 
even delivered today. 

My definition is restricted to the breed 
commonly known as very large-scale general- 
purpose scientific computers and, more specif. 
ically, “today’s most powerful general-pur- 
pose computer.”’ That definition implies that 
there can be only one supercomputer at any 
one time, but we all know that any computer’s 
power varies for different applications. So it 
may well be that today perhaps only two or 
three computers deserve to be called super- 
computers. 

In their day, the Eniac, the EDVAC, the 
ERA 1103, the CDC 6600, the CDC 7600, the 
Cray 1 and the CDC Cyber 205 could be legiti- 
mately called supercomputers. I believe the 
term first came into widespread use in the 
1960s with the introduction of Control Data 
Corp.’s CDC 6600. 

Each of these computers was designed and 
developed by small teams of highly capable 
technologists, usually in an environment of 
high risk. But none of them would have suc- 
ceeded without the underpinning of advanced 
technology that resulted from years of federal 
government research and development fund- 
ing nurtured in an environment of cooperation 
among the federal government, universities 
and industry. 

In the ’40s and early ’50s, direct federal 








government funding of supercomputer devel- 
opment leaned heavily on the vast reservoir of 
electronic technology developed under govern- 
ment auspices during World War II. 

In the late 50s and 60’s, the pattern 
changed to government-supported base tech- 
nology development. The government placed 
orders in advance of development by small 
companies, which risked their future on tech- 
nical success with supercomputers. 

Since the 1970s, the federal government’s 
approach has been to buy its supercomputers 
at arm’s length from established suppliers 
who take all the risk for their development. It 
is no coincidence that in the past decade, the 
rate of progress has slowed. 

‘Try before buy’ 

This ‘try before buy” policy, which is now 
common in U.S. government procurements, su- 
perficially seems equitable in protecting gov- 
ernment interest, but it places too much of the 
risk for developing new supercomputer tech- 
nology on the manufacturers, without any 
assurance of an adequate market. 

In addition, since the market for supercom- 
puters is relatively small, the major manufac- 
turers are increasingly unable to justify the 
necessary investments to achieve the best per- 
formance in the time frame needed. This fund- 
ing risk can be greatly alleviated if the U.S. 
government would commit to purchasing 
quantities of supercomputers in advance of 
their development. 

Relevant history of government funding 
shows that the Aberdeen Proving Grounds 
funded John Brainard, J. Presper Eckert and 
John Mauchly to develop Eniac at the Univer- 
sity of Pennsylvania. They started their own 
company in 1944 to design and market Univac, 
the first commercial electronic computer. Ear- 
ly on, the government contracted to buy three 
machines, but the onus was on Eckert and 
Mauchly to achieve specifications before pay- 
ment was made — a significant change to the 
prior procurement pattern. In 1950, they sold 
out to Remington Rand, which subsequently 
merged with Sperry in 1955. 

From then on, while Eckert and Mauchly 
continued to introduce improvements, their 
creative genius atrophied in the environment 
of alarge company. 

After World War II, I helped form Engineer- 
ing Research Associates (ERA) in St. Paul, 





Minn.., in order to retain a technical resource 
of vital national importance to the U.S. Navy. 
We had been developing special-purpose elec- 
tronic systems for cryptologic applications. It 
was suggested that instead of forming our own 
company, we should attach ourselves toa 
public institution, such as a university or re- 
search foundation. However, we felt the need 
to better control our destiny by running our 
own company to avoid the lethargic and often 
unsupportive environment of a large institu- 
tion. 

ERA was formed in 1946, and in August 
1947, it received a cost-plus-fixed-fee develop- 
ment contract for the design of a general- 
purpose stored computer, called Atlas, which 
was shipped in December 1950. I am convinced 
that if ERA had been part of a large organiza- 
tion, that development, if it could have been 
completed at all, would have taken several 
more years. 

After ERA was acquired by Remington- 
Rand, the Atlas development spawned the 
ERA 1101 and 1103 computers, the first of the 
Univac 1100 series. In those days, government 
customers accepted responsibility for soft- 
ware development. They knew their problems 
far better than we, they had the resources and 
they made a tremendous contribution to the 
software art during that period and for many 
years after. 

The National Security Agency (NSA) wasa 
vital catalyst to supercomputer development 
in those days. A few of many computer firsts 
at NSA, all funded under cost-based contracts 
in the ’40s and ’50s, were the following: 

@ Demon, the first practical use of magnetic 
drums. 

@ Atlas I, the first parallel electronic com- 
puter with drum memory. 

@ Atlas II, delivered by ERA in October 
1953, with vastly enhanced I/O capabilities 
compared with Atlas I. 

@ Lightning, high-speed circuitry research 
aimed at a 1,000-megacycle computer. 

@ Solo, the first completely transistorized 
computer. 

It is clear that the 50s and '60s were a most 
fertile time for the advancement of supercom- 
puters. The environment was characterized by 
enlightened self-interest and financial support 
from knowledgeable government agencies 
working with small entrepreneurial teams of 
computer engineers focused on the creation of 
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a single product. The work was 
underpinned by a vast reservoir of 
base technologies derived largely 
from government funding in the 
national labs, universities and ma- 
jor company basic and applied re- 
search organizations. 

In the late ’50s and ’60s, assis- 
tance from the national laborato- 
ries was very important. The or- 
ders from Livermore for the first 
6600 and CDC 7600 computers 
were of enormous help in leavening 
the risk for CDC. 

The 6600 and 7600 develop- 
ments followed the same pattern of 
success with a small development 
team. Seymour Cray’s development 
group never exceeded 30 people, 
and of course, at the time of the 
6600 development, CDC was still a 
small company. 

In addition, the availability of 
risk capital for small companies 








since World War II — a unique 
feature of the U.S. economy — was 
vital to spawning the entrepreneur- 
ial enterprises that have done most 
to accelerate the state of the art in 
supercomputers. Eckert and 
Mauchly, ERA, CDC and Cray Re- 
search are salient examples. 


Limited market 


Although good growth is occur- 
ring, the market for supercom- 
puters is still only capable of sup- 
porting a few competitors 
worldwide on its own merits. The 
market can be entered with the 
expectation of a reasonable return, 
but most companies opt for larger 
markets with lower risk and the 
potential for greater profitability. 

Of course, a company can enter 
the market because of national or 
corporate prestige with the hope 
that the beneficial image it carries 





will provide better-than-average 
profits in other product and ser- 
vices lines of the company. History 
also shows that significant techno- 
logical fallout occurs from super- 
computer development to the bene- 
fit of less powerful computer 
products. 

The supercomputer designer’s 
never-ending struggle to balance 
computation and I/O capability has 
also been a constant spur to the 
evolution of peripheral devices. 

Because of the high cost of su- 
percomputers, the only reasonable 
way to provide access to them for 
the engineers, scientists and re- 
searchers who need to use them is 
by way of compatible, easy-to-use 
and reliable networks. This need, 
again, has been a constant spur to 
the evolution of network architec- 
tures. 

Supercomputer developments 
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have been a catalyst for enhance- 
ments of the technology in both 
system and applications software. 
Compilers such as Fortran and Pas- 
cal are being enhanced to exploit 
supercomputer hardware architec- 
tural features, such as vector pro- 
cessors, multiprocessors and paral- 
lel processors. 

Preprocessor software is also ap- 
pearing in the industry to help us- 
ers gain greater benefits from their 
existing codes when they are run 
on supercomputers. New algo- 
rithms are being developed, and old 
algorithms are being researched 
and modified to optimize supercom- 
puter applications performance. 

In the area of reliability, today’s 
supercomputer developments are 
advancing the state of the art in 
such areas as circuit maintenance, 
fault-tolerant logic, error detection 
and correction and remote techni- 
cal assistance. 

Nevertheless, the prestige and 
technology fallout motivations for 
a company to participate in the 
supercomputer market are proposi- 
tions too tenuous on which to bet 
the national survival and interna- 
tional competitiveness of the U.S. 


Direct support 


Direct government support is 
necessary. It should take two 
forms. The first is funding for na- 
tional labs and universities to buy 
and use supercomputers. This 
funding increases the size of the 
market so that more competitors 
can stay in the game. Second, it 
helps enormously in developing 
base technology within the nation- 
al labs and universities and that 
technology can, in part, be the cata- 
lyst for new advances in supercom- 
puters. 

The funding available for na- 
tional laboratories and universities 
to buy supercomputers declined se- 
riously between 1970 and 1983. 
For example, during that time, CDC 
delivered 85 Cyber 7600 and Cyber 
176 computer systems, not one of 
which was procured for a universi- 
ty in this country. 

In contrast, we delivered seven 
7600 systems to universities 
abroad. Two Cyber 205 systems 
were installed in U.S. universities 
by year-end 1983, while four were 
installed in European universities. 
And we wondered why the rest of 
the world was gaining on us so 
rapidly in basic research and ad- 
vanced technology! 

There were only three supercom- 
puters installed in U.S. universities 
by the end of 1983 — at Colorado 
State, University of Minnesota and 
Purdue University. Each of them 
was underutilized, and other uni- 
versity researchers were unable to 
take advantage of their research 
benefits because of lack of funds. 

Fortunately, the U.S. govern- 
ment has finally recognized its 
need to help assure the continued 
leadership of the U.S. in supercom- 
puting. The National Science Foun- 
dation decision, prompted by the 
Lax Report to resume its policy of 
providing grants for supercomput- 
ing support at U.S. universities, is 
beginning to prove very beneficial. 

The second needed form of sup- 
port is for the government to as- 
sume more of the funding risk for 
supercomputer development and 


the advanced technology on which 
it relies, particularly in the area of 
component research. Industrial co- 
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operative enterprises, such as the Microelec- 
tronics and Computer Technology Corp. and 
Semiconductor Research Corp., can bear some of 
that advanced technology burden but not 
enough of it. 

Another lesson from history is that product 
development is best done by small engineering 
teams working in an environment uncluttered 
by bureaucracy. In the U.S., at least, the small 
company is undoubtedly the most conducive 
environment for such development. It is entre- 
preneurial. It is dedicated. Its personnel have 
fortunes to gain from success and bankruptcy to 
face from failure. There is no better motivation 
for hard and creative work. The small company 
lacks deep pockets and is therefore forced to 
focus on the most direct route to success. 

Government agencies and national laborato- 
ries that place advanced orders can look for- 
ward to a far closer working relationship with a 
small company than is possible with a large 
corporation. That relationship can be the stimu- 
lus for more beneficial cooperation between the 
parties if for no other reason than that the CEO 
is inevitably more accessible — and if the small 
company gets out of line, the government’s kick 
will be felt far more in a small company than in 
a big one. 

The government is also less vulnerable to the 
accusation of providing unfair competitive ad- 
vantage to the small company than would be the 
case if the same contract were awarded to an 
established competitor. 

Direct government 
R&D funding of com- 
mercial supercom- 
puters beyond basic 
advanced technology 
should be concentrated 
in the area of applica- 
tions. Learning to fully 
use the power of new 
architectures is a pain- 
fully slow process. But 
it could be much faster 
if there were more di- 
rectly sponsored gov- 
ernment work in universities and laboratories 
as a means of better applying these machines to 
important classes of problems. 

The trend in supercomputers is undoubtedly 
toward more parallelism. The massively parallel 
supercomputers of the future will provide 
enough simulation speed and accuracy to pro- 
vide a profound analytical resource to help-us 
deal effectively with the complexities of our 
world. No longer will it be necessary, in most 
cases, to rely on approximate solutions based on 
costly empirical experiments or analog analyses. 

Examples abound in education, in three-di- 
mensional imaging, medicine, chemistry, genet- 
ics, fluid dynamics, destructive testing and 
weather modeling and forecasting, as well as a 
wide range of applications in the economic and 
social sciences. Significant results are being 
achieved today, but there are far more opportu- 
nities waiting to be explored. 

The trend toward greater parallelism will 
permit truly scalable computing to be realized 
for the first time, with the resultant evolution 
of more powerful minicomputers that are truly 
compatible with their supercomputer brethren. 

By the end of this century, the architectural 
improvements over the next one or two decades 
may be implementable in optics rather than 
electronics. Optical computers capable of oper- 
ating hundreds of times faster than their elec- 
tronic counterparts may well be realized. When 
this happens, the devices on which these optical 
computers are based will open a wide spectrum 
of novel approaches to computer architectural 
design. 


The heart of computer networks 


Inexpensive communications, based on fiber- 
optic technology, will be at the heart of highly 
reliable new computer networks that are com- 
pletely transparent to computers of different 
origins. 

Application software, created with the assis- 
tance of artificially intelligent computers, will 
be more precise, more adaptable, more reliable 
and dramatically less expensive to develop than 





By the end of this century, the 
architectural improvements 
over the next one or two 
decades may be 
implementable in optics rather 
than electronics. 





ever before. 

And the interaction between the human and 
the computer will become profoundly simpler 
and more integrated as future machines learn, 
increasingly, to become articulate in human lan- 
guages. But above all, progress in artificial intel- 
ligence will be the key to the full integration of 
the computer with its human partners. 

Already, by concentrating on knowledge rep- 
resentation — the machine counterpart to hu- 
man memory — researchers are delivering prac- 
tical results, especially in the field of expert 
systems. Although machine intelligence, as Alan 
Turing defined it, has not yet been achieved, 
limited but commercially viable expert systems 
are beginning to emerge. 

Relatively little has been achieved so far in 
machine vision — not because there has been 
little research, but because the obstacles are 
immense. While assembly-line robots now have 
some ability to discern shapes, the problem of 
eliciting keen discrimination from machines is 
proving very difficult. Machine reasoning and 
natural language processing remain largely the 
subject of the laboratory, not commerce. But 
because natural language can be used in applica- 
tions where vocabulary needs are limited, natu- 
ral front-ends are beginning to find their way 
into a few application areas. 

In my opinion, AI will eventually become so 
architecturally embedded in systems and prod- 
ucts that it will cease te exist as a separately 
identifiable entity, just as the microprocessor is 
invisible in many do- 
mestic appliances to- 
day. it is probable that 
expert systems that 
truly rival the capabil- 
ities of the human ex- 
pert in a wide variety 
of fields will be avail- 
able in the mid-1990s. 

Expert systems will 
become prevalent in 
application areas 
where knowledge bot- 
tlenecks are present, 
where job performance is inconsistent, where a 
process must be performed more rapidly than is 
currently possible, where adverse working con- 
ditions and tedious or repetitive tasks make 
human involvement unpleasant, where rapid 
change is being experienced and where knowl- 
edge-intensive tasks are key. 

Take the matter of education in our public 
schools. By any measure, the public schools in 
the U.S. are failing badly at their most impor- 
tant tasks. A good deal of attention has been 
paid to scores on the Scholastic Aptitude Tests 
in recent years and on the failure of many 
students to deal with even the simplest writing 
and reading tests. 

As the schools face this crisis with increasing 
enrollment, declining numbers of teachers and 
the persistent problems of motivating a group of 
students with widely diverse learning back- 
grounds, they need help. 

Fortunately, the development of computer- 
based education systems has already reached 
the point where computer-assisted instruction 
can provide high-quality educational experi- 
ences for all youngsters. 

Similarly, the instruction management and 
student testing components of these systems, 
which include embryonic expert systems char- 
acteristics in some cases, have reached a level of 
sophistication well beyond anything imagined 
just a few years ago. 

As a result, teachers can be far more effective 
than before because they have the capability to 
analyze, diagnose and prescribe for each indi- 
vidual student’s particular learning needs, as- 
sisted by the computer-based education system. 

In summary, supercomputers will continue to 
be critically important in helping to maintain 
the nation’s well-being and catalyze major ad- 
vances in computer technology. Progress in arti- 
fical intelligence will be the key to the full 
integration of the computer with its human 
partners, and expert systems in a wide variety 
of fields will be available in the mid-’90s. 

There are exciting days ahead in the design 
and application of computers. 


Surgical robot performs biopsies 


le has performed 18 biopsies of brain tumors, 

and he’s less than 8 years old. Eventually, 
when he has gained a little more sophistication 
and learned to interact better with strangers, his 
inventor expects even greater things of the sur- 
gical robot. 

Inventor and electrical engineer Yik San Kwoh 
directs CAT scan research at Memorial Medical 
Center in Long Beach, Calif. “I don’t really know 
the end potential, but I think we’ve just barely 
scratched the surface,” Kwoh says. ‘There are 
any number of situations that demand the kind 
of precision and stability that a robot like this 
offers.’”’ The hospital is planning to expand Ole’s 
sphere of responsibility to include assists in 
brain stimulations, Kwoh says. A few other pos- 
sibilities include eye surgery, spinal surgery and 
knee joint replacements. 

Kwoh wrote Ole’s software, which works in 
conjunction with a CAT scanner, during a period 
of three years in consultation with eight other 
researchers. Ole was named after a benefactor of 
the hospital, Sven Olsen, who underwrote the 
robot’s purchase and much of the development 
expense. 

The robot wields its 29-lb., six-jointed alumi- 
num hand with accuracy that even a brain sur- 
geon could envy. In fact, Kwoh says, the robot is 
so exact that it has reduced the necessary size of 
a biopsy incision from one-half or five-eighths of 
an inch down to one-eighth of an inch. 

Other advantages the robot brings to this kind 
of work include memory precision, mobility and 
relative immunity. Ole is able to return to the 
same spot with an accuracy within two thou- 
sandths of an inch, can be moved easily from one 
location to another and does not suffer ill effects 
from X-ray exposure. 

That last characteristic could be particularly 
valuablein reducing time spent in operations 
where surgeons could benefit from having con- 
tinuous CAT scan readings. According to Kwoh, 
Ole might someday be used to perform actual 
surgical procedures while the human surgeons 
direct its hand from another room, outside the X- 
ray’s reach. 


COMMENT | 





mericans do bien 

things when they 
can stand on a founda- 
tion of technology as 
they respond to pér- 
ceptive leadership. 
Our response to the 
Soviet challenge in 
space and President 
John F. Kennedy’s 
stated goal of landing 
men on the moon and 
returning safely to 
Earth stood principal- 
ly on a growing under- 
standing of how to 
process and use infor- 
mation rapidly and ac- 
curately. 

Although primitive 
in comparison with 
the computer of to- 
day, the Apollo flight, 
launch and mission 





control computers 
made possible this 
first great adventure 
by humankind in 
space. 

The next great ad- 
venture in space, the 
human settlement of 
Mars, will depend 
even more heavily on 
computer technology. 
The largest remaining 
question is whether it 
will be Soviets or 
Americans who lead 
in the application of 
computers to this piv- 
otal project of the 
third millennium. 


HARRISON SCHMITT 


Apollo astronaut and former U.S. Senator 
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Technology 
changes, but 
human nature 
Stays the same 


We can channel technology to our 
own needs, but we may be at the 
mercy of cur own nature 


BY JAMES MARTIN 


s we look at the 

next 40 years, 
there is one thing we can be 
reasonably sure about: Hu- 
man nature will not change. 

Playwright William Shake- 

speare described with great 
skill human nature as we ob- 
serve it today. We have the 


same power struggles — greed, love, kindness, 
jealousy, treachery — as in Shakespeare’s 
day. It is a reasonable bet that it will be the 
same 40 years from now. 

This same human nature will be set against 
a background of astonishingly different tech- 
nology. Explore in your mind the different 
possibilities, and ask yourself, Given this tech- 
nology and human nature, how can we builda 
better world? 

We are involved in a technological revolu- 
tion of potentially greater impact than the 
industrial revolution. But unlike the industrial 
revolution, it is happening with devastating 
speed. It will leave no business, no industry, 
no institution untouched. 

Consider the potential technological appli- 
cations, which include microelectronics, genet- 
ics engineering, chips doubling in density ev- 
ery year, worldwide networks linking millions 
of computers, robotics, mass-production fac- 
tories operating largely without workers, nu- 
clear fusion, “‘Star Wars” defense systems, 
optical fibers that can transmit the whole of 
Shakespeare’s works in a quarter of a second 
and computers for artificial intelligence appli- 
cations running 10,000 times faster than to- 
day. 

This technology has shattering long-term 
potential. New societal patterns are being 
forged in the crucible of high technology. 
Technology is changing exponentially, not lin- 
early. 

Sometimes it seems technology is moving so 
fast that it is out of control. Soon it will be 
moving much faster. The era of artificial intel- 
ligence has barely begun. Computers are being 
used to design ever-better computers. The ex- 
plosive growth in computer power speeds up 











the development of genetics engineering, ro- 
botics, weapons systems and all other technol- 
ogies. How can the institutions of today’s 
society — government, the workplace, 
schools, the family — stand the strain of 
change? 

Few people are thinking about the future 
impact of technology. Ours is an age without 
pragmatic philosophers. Most people who 
write about the social impact of technology 
write about past or present technology. A new 
subject is needed in universities: the philoso- 
phy of technology. This subject, so vital to our 
future, is currently addressed only by a few 
negative diatribes against technology. 

We must always recognize that we’re not at 
the mercy of technology. We can channel it to 
our own needs. However, we may be at the 
mercy of our own human nature. 


But what is the purpose of it all? To build a 


more civilized world? Utopia? A golden age? 
There are a few brief periods in human society 
that might be described as a golden age. What 
kind of golden age could we achieve if the 
world population is eight billion and machines 
are ultra-intelligent? And what would endan- 
ger it? 

If Western society would make the right 
decisions during the next 20 years and the 
public understood the issues, there would be 
excellent prospects for a golden age of civiliza- 
tion such as the world has not yet seen — and 
within the lifetimes of most of us. Young 
people especially must be determined to make 
it happen to achieve a brighter future. 

In discussing civilization, it is extremely 
important to distinguish between ends and 
means. Most people are preoccupied with 


means. Technology, law, management, politics, 


programming, corporations, the civil service 
and making money are all means, not ends in 
themselves. 

Ends relate to how we enjoy the fruits of 
such labor or money making. When we lose the 
perspective to concentrate on ends, the means 
take over. We perform work for its own sake 
and create more work. Civil servants multiply 
their bureaucracy, destroying not only their 
own pleasure, but other people’s pleasure also. 
The legal system perpetuates ever more Byz- 
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antine and destructive machina- 
tions. 

A highly civilized society con- 
centrates on the ultimate purpose 
of its labor and minimizes the 
drudgery needed to achieve the 
purpose. It refines as fully as it can 
the pleasures that civilization can 
achieve. 

Technology has an immensely 
important role to play in achieving 
this objective. It can remove drudg- 
ery. It can create wealth. It gives us 
superb stereo systems and wall 
screens. It gives us mobility. It 
gives us the machinery of filmmak- 
ing and theater. 

However, like the other means, 
technology tends to take on a life of 
its own, unrelated to the goal of 
being civilized. When it becomes an 
end in itself, technology is point- 
less. We need to. regard technology 
as a tool to achieving a greater 
goal. 

New technologies destined to 
dramatically change society have 
always taken us by surprise. There 
has always been a reluctance to 
anticipate or believe the implica- 
tions of powerful technology. The 
industrial revolution caused such a 
fundamental change in history that 


When it becomes an 
end in itself, 


technology is 
pointless. We need to 
regard technology as 
G tool to achieving a 

greater goal. 


it could not have been anticipated. 
By the 20th century, the early 
warnings of new technology should 
have been heeded. 

It took two centuries to build 
Saint Peter’s Cathedral in Rome. In 
the 20th century, we have lost the 
vision to manage projects of long 
duration. We need once again to 
have grand visions, projects that 
span multiple lifetimes. 

Civilization should mean the 
striving for excellence, but more 
than just excellence in literature, 
arts and sensual satisfaction. We 
need great projects, goals that 
enormously expand the capability 
of man. We have had intelligent 
machines for a time span that 
amounts to nothing in evolutionary 
terms. We need visions of how we 
should evolve. 

The technical advances of the 
next 40 years will be much greater 
than those of the last 40. Our abili- 
ty to recode genes will improve 
with genetic engineering processes 
being controlled by computers. 
Computers themselves will use bio- 
logical circuits. Our unlocking of 
subatomic particles will be a billion 





Martin is an internationally 
recognized author and lecturer on 
computer tech logy. His software 
g e, Inc. in 
Anes Arbor, Mich., is building soft- 
ware tools to implement his infor- 

i ing approach to 
DP systems building. This material 
is a preview of his new book, Tech- 
nology’s Crucible, available this 
fall from Prentice-Hall, Inc. 

















times more interesting than the 
splitting of the atom, and probably 
more dangerous. 

Mankind’s greatest engineering 
accomplishments will be in space. 
We will soon have a long-chain- 
molecule fiber so fine and strong 
that many thousands of miles of it 
can be coiled up on a large drum, 
taken to geosynchronous orbit, at- 
tached to a space vehicle and 
strung across space. It will become 
more possible to shift everything 
that is dirty and dangerous to 
space and concentrate on making 
the earth into a beautiful place. 

An imperative for society today 
is that human potential must be 
developed as quickly as technologi- 
cal potential. In many cases, we are 
failing to do that. We must strive 
for a greatness in everything, but 
above all for greatness in extending 
the frontiers of mankind. 








computers far away 
from the ordinary 

folk. And where the 
ancients had a soci- 
ety of priests to min- 
ister to their gods 

and act as intermedi- 
aries with the people, 
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Why the easiest, cheapest, 


and best way for 


you to master IMS data base processing in 
COBOL is to use this $25 book 


There are plenty of books, courses, and seminars out on 
IMS data base processing. The trick is finding one that’s 


worth your time and money.. 


-whether you’re just learn- 


ing IMS or you already know something about it. 


That’s why I want to tell you about a 


book called JMS for the COBOL Pro- 
grammer, Part 1: Data Base Processing 
with IMS/VS and DL/I DOS/VS. It’s the 
easiest, cheapest, and best way for you to 
master IMS DB processing in COBOL... 
guaranteed, or your money back. 


Why it’s the easiest 


Other books and courses give you lots of 


background on IMS data bases, on data 
base management, or on IMS program- 
ming in general. But they don’t get down 
to the specifics of designing and coding 
IMS programs in COBOL. You have to 
take what they tell you and figure out how 
to apply it yourself. 

In contrast, 
aim—to teach you, step by step, how to 
develop COBOL programs that do com- 
plex IMS data base processing. 


It focuses on the basics first (in chapters 


1-6), teaching you how to write programs 
that create and update simple data bases. 


Then, it goes on to advanced subjects like 


secondary indexing, logical data bases, 
and IMS processing in CICS programs. 
This material is arranged by function, so 
after chapter 6 you can go on to any 
chapter you want...and skip any you’re 
not interested in. In other words, you can 
train in steps that are manageable and 
logical for you. 

One other reason this book is easy to 


IMS, Part I has one 








learn from: It gives you over 100 examples 
that help you understand IMS processing, 
including the design and complete 
COBOL code for 7 IMS programs. These 
programs will show you how the IMS 
COBOL elements work together...and 
you can use them as models for your own 
programs. 


Why it’s the cheapest 
(OR, How it saves you money) 


IMS, Part I costs $25. It’s designed for 
self-instruction, so the only other invest- 
ment you have to make is your time. And 
since the book is arranged by function, 
you can train in whatever time you have. 
Compare this with the cost and conve- 
nience of an IMS seminar...or even of 
another IMS book! 

If you’re a training manager, this book 
will save you money no matter how you 
use it. Try it in your inhouse courses, and 
you'll find your programmers will master 
IMS more quickly. Have your program- 
mers read the first few chapters before 
they go to an outside seminar, and you’ll 
find they’ll absorb more of what’s 


covered in the seminar. Either way, you’ll 
get more for every training dollar you 
spend. 

What’s more, this book is a 2-for-1 
value because it serves as a reference long 
after training is over. I’m sure you’ll find 
it’s much easier to use for this purpose 
than the IBM manuals are. 





Experienced IMS 
COBOL programmers...Can you: 


1. Code a program that uses secondary 
indexing to access segments? 
(Chapter 7 in IMS, Part 1) 


. Code a program to access or update 
(a) a logical data base? (b) a segment in 
a physical data base that's involved in 
a logical relationship? (Chapter 8) 


. Use command codes in segment 
search arguments to do a function in a 
single IMS call that would otherwise re- 
quire 2 or more calls? (Chapter 4) 


Modify one of your CICS programs so it 
processes an IMS data base instead of 
a standard file? (Chapter 13) 





Why it’s the best 


I’ve already mentioned some of the 
reasons I think this book is the best way 
for you to master IMS...the emphasis on 
COBOL, the content organization, the 
practical examples, the low cost. 

But one other reason is that it will lead 
you to a deeper understanding of how 
IMS works. For example, it covers sub- 


jects like secondary indexing and logical 
data bases in depth, so you’ll know how 
to program effectively for these features. 
It gives you hex and character listings of 
IMS data bases with 4 common types of 
organization. These show you how 
segments are stored and accessed so you’ll 
understand why certain calls are efficient 
for one type of data base but not for 
another. 

The result is that you’ll always know 
why you code for IMS the way you do. 
And that means you’ll be able to efficient- 
ly handle even challenging IMS jobs. 


FREE trial 
and unlimited guarantee 


I want you to see for yourself that this 
book is the easiest, cheapest, and best way 
for you to master IMS processing in 
COBOL. That’s why I offer you my no- 
risk guarantee. 

First, try this book FREE for 30 days. 
You must be delighted with it, or send it 
back and forget the bill...no questions 
asked. 

After 30 days, the book must continue 
to help you with IMS processing, or send 
it back for a full refund...no time limit. 

So why wait any longer to master IMS 
processing in COBOL? Get your copy of 
IMS, Part 1 TODAY. 


To order by phone, call 1-800-221-5528 / In California, call 1-800-221-5527 
co (Weekdays, 9 to 4 Pacific Std. Time) 
When you call, please mention this ad code: IM2/2 


Mike Murach & Associates, Inc., 4697 West Jacquelyn, Fresno, CA 93722 


a 
| Mike Murach & Associates, Inc., 4697 West Jacquelyn, Fresno, CA 93722 


| YES, Mike, | want to master IMS processing in COBOL. Please send me the books I've in- | 
| dicated below. | must be satisfied, or I'll send them back at any time for a full refund | 
IMS for the COBOL Programmer, Part 1, 16 chapters, 333 pages, $25 
___.. VSAM: Access Method Services and Application Programming, 


12 chapters, 253 pages, $25 


0 | want to SAVE shipping and handling charges. Here's my check or money order for full ' 
payment. Calif. residents, please add 6% sales tax to your total. (Offer valid in U.S.) 


Name & Title 





| Company (if company address) ___ 


Sais 
| 
ity 
7 C Bill me for the books plus UPS shipping and handling (and sales tax in California) 
| 
| 
| 





Address 





city, State, Zip 
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Supercomputers 


on the way 
to the CIA 


Director, Central Intelligence Agency 





Computers have played an im- 
portant part in the Central Intelli- 
gence Agency’s activities since the 
early 1960s, when the first main- 
frame units were installed. At first, 
these computers were used primar- 
ily for administrative tasks such as 
payroll and inventory, but it was 
obvious from the outset that com- 
puter technology could assist the 
agency in its principal activity — 
collecting and processing intelli- 
gence information. 

The computer has become an es- 
sential tool in our business. The 
vast amount of information pour- 
ing into the agency must be quickly 
distributed, stored and retrieved 
by numerous individuals. That in- 
formation must then be analyzed, 
often with the support of comput- 
er-based methodologies. 

Frequently, this analysis deals 
with crisis situations and must be 





HOW 





completed within a very short 
time. Most important, the results of 
this analysis must be delivered 
quickly to the responsible policy- 
makers to help them understand 
the implications of their policy ini- 
tiatives and the response to those 
initiatives. 

Computing power at fingertips 


With the computer support now 
available, CIA officers have sub- 
stantial computing power at their 
fingertips. For example: 

@ Thousands of cabled messages 
are automatically screened every 
hour and routed to the appropriate 
officers. The recipients read, anno- 
tate, route, save and retrieve these 
messages in a totally electronic en- 
vironment. 

@ A large-scale office automa- 
tion and electronic mail system per- 
mits nearly instantaneous commu- 


TO TAME 


THAT PAPER TIGER 


In 1985, worldwide, computers generated 1 trillion 
pages* of paper that, as it comes out of your printer, 
makes a pile over 40,000 miles high! That’s taller 
than seven thousand, five hundred Mount Everests 
one atop the other! Laid out flat it would spread out 
to over 175,000,000 miles which would wrap around 
the earth at the Equator 7,000 times! 


That’s a wad of paper...much of it a complete waste 
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When you need information from your computer, we 
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nications among agency personnel. 

@ Intelligence officers use spe- 
cial CIA-designed software to man- 
age the agency’s technical and hu- 
man collection programs and to 
process the output of these pro- 
grams. 

@ Military affairs analysts and 
scientists use large mainframe com- 
puters to conduct sophisticated 
simulations of modern weapons 
systems. 

@ Economists work with ad- 
vanced models to forecast the eco- 
nomic performance of key nations. 

@ Political analysts rely on data 
management systems to analyze 
patterns in terrorist activities, nar- 
cotics trafficking and the political 
stability of selected countries. 

@ Cartographers and publica- 
tion specialists have access to the 
latest computer systems for design- 
ing and producing maps and charts, 
as well as specialized graphics. 


More important role 


In the coming years, computers 
are likely to play an even more 
important role in the CIA, enabling 
intelligence officers to improve 
both the quality and efficiency of 
their work. Soon, every officer will 
have a multifunctional high-end 
workstation at his or her desk. 

In the near future, CIA scientists 
will be able to call upon the power 
of supercomputers to conduct high- 
ly complex scientific analyses. The 
CIA is also exploring the applica- 
bility of artificial intelligence, opti- 
cal-disk storage technology, robot- 
ics and other advanced techniques. 

We are excited about the future 
of computer technology and the 
unique contribution it makes to na- 
tional security and the intelligence 
profession. Our thanks go out to 
the talented and dedicated comput- 
er professionals who have made 
these marvelous advances possible. 


66 Humanity has developed 
a great many badly condi- 
tioned reflexes. One is the 

idea that technology is 
something new. [We've 
come to] think of technol- 
ogy only where we began 
to be the inventors — as 
machinery of war or to 
exploit humanity. I find 
this antitechnology igno- 
rance very greatly trou- 
bling. I say our whole es- 
cape is through 
technology. ee 


R. BUCKMINSTER FULLER, 1981 
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Without computers, there would 
be no space flight and no astro- 
nauts beyond the imaginings of sci- 
ence fiction. Spacecraft rely exten- 
sively and increasingly on the 
computer’s speed and accuracy in 
the hostile environment of space. 

The relationship between com- 
puter technology and space flight 
has been synergistic. The need for 
computers to drive space explora- 
tion has itself contributed to the 
development of computer technol- 
ogy. Squeezing computer equip- 
ment to fit the odd corners and 
restricted areas of spacecraft such 
as the Apollo, Voyager and shuttle 
vehicles propelled microchip tech- 
nology. At the same time, the use of 
computers in the glamorous field of 
space exploration certainly sped 
the popularization and widespread 
use of computer technology in oth- 
er fields. 


Computers 
and man fly 
high together 


BY MARC GARNEA 


eosesese Perrerrer rere rerry. 


National Research Council of Canada 
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For example, during my flight on 
Mission 41-G in October 1984, my 
role as a payload specialist includ- 
ed a scientific experiment with a 
Canadian instrument known as a 
Sunphotometer. It was designed es- 
sentially to measure the intensity 
of sunlight reaching the surface of 
our planet. 

What was ironic was one piece 
of equipment I used to conduct this 
scientific experiment. It was a 
small laptop computer — a brand- 
name, off-the-shelf consumer de- 
vice that might be used by high 
school students for homework as- 
signments. Yet, here it was, ready 
to be launched into space. What it 
represented was, in fact, an indica- 
tion of the speed with which we 
have forged into the era of the 
computer, integrating the computer 
into so many aspects of our lives. 

A decade earlier, the laptop 
would have been a marvel in its 
own right. Yet, as I prepared for 
this space mission, surrounded by 
multimillion-dollar equipment and 
sophistication at every turn, it was 
ironic to be conducting sérious sci- 
ence with equipment that has be- 
come, literally, child’s play. 

The tiny laptop prompted me on 
procedures with the Sunphoto- 
meter, digitized the data and stored 
it on an audio cassette for later 
analysis on Earth. Unlike a ball- 
point pen or a soft drink can, the 
tiny computer required no special 
modifications for its space mission. 

That experience is obviously not 
typical of the degree of sophistica- 
tion of computers in the space pro- 
gram. But it did point up the popu- 
larization of computer technology 
and the extent to which we rely 
upon and accept it. 


Vision system 


My mission also involved a more 
sophisticated application of com- 
puter technology, one which will 
have a significant impact on terres- 
trial industries. The experiment in- 
volved testing of a Space Vision 
System (SVS) developed by Cana- 
da’s National Research Council, ini- 
tially for use with the Canadarm 
remote manipulator system on 
board the shuttle. 

Human vision is severely limited 
under the extreme lighting condi- 
tions of space, to the point where it 
is difficult to judge distances accu- 
rately or collect other information 
normally available to the naked 
eye on Earth. Using targets affixed 
to objects in the vicinity of the 
shuttle, SVS single-camera hard- 
ware gathers the data. Then SVS 
algorithms calculate the distance, 
attitude, velocity and spin of the 
object, such as a satellite entering 
or leaving the shuttle’s payload 
bay. 

Terrestrial applications have al- 
ready begun, the first of which 
involves Canadian industrial ro- 
bots used in manufacturing auto- 
mobiles. Ten years hence, we will 
probably take as a given the ser- 
vices of a robotic Step-’n’-Fetch-It 
serving up specific components for 
complex manufacturing tasks. 

It’s no surprise that as we con- 
tinue to expand the human pres- 
ence in space, we will be guided 
and protected by increasingly more 
sophisticated generations of com- 
puter technology. 
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In “‘Al-1 Symbolic Homage to 
Picasso,” artist Lillian 
Schwartz embodies David 
Maher’s concept of ‘‘a lan- 
guage of shapes.” The original 
art was in color. 


BY Ae ees. 
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he artistic use of various forms of analog computing 

goes back to the early days of the 20th century. No sin- 
gle event can be identified as marking its beginning. Fortunate- 
ly, the situation is much clearer in the case of modern digital 


computers. 

What we now know as computer art began 
in December 1968, when Lillian Schwartz 
grasped a light pen and began to draw. 

She began with a digitized image of a group 
portrait of her three Bell Laboratories collabo- 
rators, Leon Harmon, Ken Knowlton and John 
Vallaro. She was able to enhance this image by 
creating and using a set of symbolic picture 
elements that added brightness levels and tex- 
ture, as well as additional surprises on closer 
inspection. This effort constituted the first 
full-scale example of digital picture processing 
in our industry, not to mention in the art 
world. Within a year, she had also initiated 
the first realization of computer-generated col- 
or images, and the field was on its way. 

Those who worked with her in those days 
still remember her monumental ingratitude to 
technology. As each problem was solved and 
each new capability came into hand, a new 
round of probing explorations would begin 
and off she would be, asking for the impossi- 
ble all over again. 

In 1976 she used computer-controlled video 
images to create “On-Line,” a punchy portray- 
al of a rock group’s music, blended with the 
sound and movement of a dancing vocalist. It 
was different enough from anything that she, 
or anyone else, had done to be in a category by 
itself, to which she attached a simple but 
enduring name. In the list of Lillian Schwartz’s 





films for 1976, one can find the laconic de- 
scription: ‘‘On-Line, 10-min. rock video.” 

Over the years, her film and video work has 
won a number of awards. The special effects 
she did for ‘‘Lathe of Heaven” earned the film 
an Oscar in 1980. In 1985, her computer- 
generated commercial for the opening of the 
rebuilt Museum of Modern Art won an Emmy. 
Its visual impact was heightened by another 
of her inventions, a carefully tuned interleav- 
ing of images at scene changes that make use 
of the pre- and postattentive properties of 
human vision. 

The MOMA commercial was part of a pro- 
ject she undertook at the Thomas J. Watson 
Research Laboratories with IBM’s Richard 
Voss. She was commissioned by the museum to 
create a computer-generated poster for its new 
opening. Once the project was in hand, the 
presence of a much earlier computer graphic 
in the museum’s collection was “‘discovered,” 
a 1972 “silkscreen” by Lillian Schwartz. At 
the time of the silkscreen acquisition, comput- 
er art wasn’t an acceptable category. 

Some years ago, the late David Maher had 
suggested that a list-like set of connections 
could be constructed for the components of 
visual images, leading to a language of shapes. 
Lillian Schwartz’s ‘“‘AI-1 Symbolic Homage to 
Picasso,” pictured here as a black-and-white 
rendition, is the first result of her successful 





realization of Maher’s insight. The flowing 
form of the picture makes it totally unrecog- 
nizable as computer art. It looks as if it had 
been painted without computational interven- 
tion. This same environment was used to cre- 
ate the landscape featured on the cover of this 
issue. 

As Schwartz puts it, ““Where AI created 
meaningful verbal descriptions of knowledge, 
I have taken the same environment and made 
meaningful connections between the concepts 
that underlie graphic objects. I’m insulating 
myself by being able to work in a higher level 
environment. I am free to create instead of 
keeping track of where I am. I can now work 
simultaneously with two- or three-dimensional 
environments, geometric or free-flowing 
shapes, creating and changing palettes more 
easily than opening and closing tubes of 
paints. I now control the computer — the 
computer does not control me or direct me.” 

What is Lillian Schwartz doing for an en- 
core? She’s using the computer as an analytic 
tool, “taking apart” great paintings to study 
their structure, composition and handling of 
colors. The works of Matisse and Picasso were 
among the first to be studied in this way. She 
recently added Leonardo da Vinci to her list, 
with remarkable results. She has come up with 
an unusual, but surprisingly persuasive an- 
swer to the riddle of who served as the model 
of the Mona Lisa. She is expected to reveal her 
findings shortly. 





Penzias, vice-president of research at AT&T 
Bell Laboratories, is the author of a forthcom- 
ing book on the societal impact of computers. 
In 1978, he was awarded the Nobel Prize in 
physics. 
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Like many others both inside 
P and outside of the computer indus- 
try, my life has certainly been 
An extension touched by the forces set in motion 
~when Eniac was developed at the 
University of Pennsylvania some 


5 a 
of man S mind bes 7 po it wouldn’t sur- 


prise anyone to hear that of all the 
. developments during the past 40 
an tain years, I personally have been most 
affected by the evolution of the 
personal computer. 

I, like many others, believe that 
the PC is a very powerful instru- 
ment in history — more than a 
tool, because it is an extension of 
the mind and brain that organizes 
and analyzes vital information and 
literally expands our capacity for 
creative thought and activity. 

This understanding came to me 
relatively late compared with a lot 
of people in our industry, I’m sure. 


President, Compaq Computer Corp. 














MAKE GOOD 
CONNECTIONS. 


maximize your investment 
in iBM hardware with 
our data Communications 
software 


Since 1982 Simware has responded to the needs = SIM/3287 

of more than 600 customers across North America a VTAM application that provides PC-attached 
and abroad for economical solutions to tough data printer support in an SNA environment 
communications problems. Our 11 easy-to-install = SIM/NTO 

software products for IBM mainframes in VM a cost-effective alternative to IBM's Network 
and MVS/VTAM environments and for Terminal Option (NTO) 

IBM-compatible PCs include: 








FREE Connectivity Kit 
= SIM3278 For a free Connectivity Kit describing Simware’s 
a software protocol converter that provides complete software-only solutions to data communications 
3270 emulation for PCs and over 50 different types problems, or for technical details call 
of ASCII terminals (VM and MVS/VTAM systems 
3 — 1-800-267-9991 toll-free 


= SIM3278/PC 
a micro-to-mainframe communications package offer- \¥/ - ui 
ing error-free file transfer and a powerful command china 
language as well as 3270 emulation a practical approach to communications 


20 Colonnade Road, 
= SIM/SESSION Ottawa, Ontario, Canada K2E 7M6 
a multiple-session manager that enables VM and (613) 727-1779 
MVS/VTAM users to access up to 12 concurrent 


interactive applications 
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= SIM/PASSTHRU | Name 
a simple and cost-effective alternative to GCS, 
VM/SNA and VM/VCNA for connecting VM and 
SNA networks (BSC and CTC versions) 


= SIM/SCOPE 
a software datascope for VM systems 


City _ 

= SIM/RTM 
PC-based software package that monitors the total OG Dis ees ee Se 
response time experienced by end-users within any 
network 


SIMWARE 20 Colonnade Road, Ottawa, Ontario, Canada K2E 7M6 
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I would probably still be at Texas 
Instruments, Inc. or running a Mex- 
ican restaurant if I hadn’t walked 
into a Radio Shack store one day in 
1981 to kill some time and asked to 
see this Visicorp Visicalc I had 
heard so much about. 

A young clerk gave me a short 
demonstration, and I was immedi- 
ately overwhelmed by its power 
and potential. More than just sav- 
ing considerable time in many as- 
pects of one’s work, it could truly 
make one more creative and pro- 
ductive in very subtle ways. 

When Bill Murto, Jim Harris and 
I decided to develop and build the 
original Compaq Corp. Portable 
Computer, the emerging PC stan- 
dard was not yet apparent. The 
IBM Personal Computer was selling 
well, and we saw the market oppor- 
tunity for a portable product that 
was strictly compatible. But nei- 
ther we nor the rest of the infant 
PC industry had yet perceived the 
quiet movement of market forces 
which were converging to form the 
PC standard. 

Much of the foundation for the 
standard had already been laid. 
IBM had chosen to build the PC 
around the Intel Corp. 8088 micro- 
processor and IBM’s PC-DOS, a 
variation of Microsoft Corp.’s MS- 
DOS. 

IBM followed these key deci- 
sions with two others that proved 
to be important building blocks in 
the evolution of the PC standard. 
The PC’s architecture was opened 
up to hardware and software de- 
velopers, and IBM chose to sell it 
through separate authorized deal- 
ers instead of its own sales force. 

Out of all these factors, I’m con- 
vinced that the decision to design 
the PC around the Intel 8088 was 
key. The 8088 broke the dam of 
developers’ pent-up creativity and 
innovation, which had been build- 
ing due to the inherent limitations 
of the Zilog Z80 processor and CP/ 
M. The resulting focus on the PC by 
the personal computer software in- 
dustry was the final building block 
in creating the PC standard. That, 
of course, and the fact that IBM 
sold lots and lots of PCs. 

The key factor for Compaq was 
a decision we made early in the 
planning process for the portable in 
distinguishing between MS-DOS 
compatibility and compatibility 
with the IBM PC. We decided that 
the Compaq portable had to have a 
level of compatibility that would 
allow it to run any of the software 
being written for the PC. I’m cer- 
tain that if we had done otherwize, 
it would have been charting a dras- 
tically different course for Com- 
paq. 

The uniqueness of the standard 
is a philosophical issue for me. 
What I mean by uniqueness is that 
in almost every other area, there 
have been dislocations as the field 
advanced, or it advanced so slowly 
no one noticed. Each time, past 
skills and knowledge had to be 
abandoned and new ones learned. 

In contrast, the personal com- 
puter standard means that for the 
first time, a capability can be built 
upon, advanced and improved 
without giving up the use of skills, 
experience and knowledge that 
were gained before. 

And that, Iam convinced, will 
lead to advances in productivity 
and decision making that we can’t 
yet imagine. 











or sorry. 

CA-TOP SECRET™ represents a major 
advance in MVS and VSE security systems. 
Its comprehensive scope, exceptional 
auditing capabilities, intelligent design, ease 
of implementation and ease of use make it 
without question the system of choice over 
anything else available on the market today. 

You get total security. And you get total 
support as well—on-site consulting and on- 
line HELP—and tutorials when you buy :t 
as part of CA-UNICENTER™, the modular 
system designed to automate all data 
center functions. CA-TOP SECRET and 
CA-UNICENTER—total 
security within a totally 
automated data center. 

A complete solution and 
only Computer Associates 
can deliver it today. 

Be safe instead of 
sorry. Call Dana Williams 
at 800-645-3003. 


sSSOCIATES _ 


Software superior by design.” 
711 Stewart Avenue 
Garden City, N.Y. 11530-4787 
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Electronic tethers: An alternative to the Big House 


he idea came out of the funny 

papers, but electronic manacling 
as an alternative to incarceration of 
certain types of offenders has now 
become a serious tool for the crimi- 
nal justice system. 

Jack L. Love, now a private-prac- 

tice attorney in Albuquerque, N.M., 


let makes it virtually tamperproof, 
and the complex algorithms govern. 
ing the timing of status queries fron 
the NCR Corp. Tower mini that is 
the central monitoring unit to the 
phone-linked field receiver make es- 
cape unlikely. However, Goss says, 
neither Home Escort nor any other 


was serving as a district court judge 
in 1979 when he spotted something 
in his favorite comic strip that 
seemed like a possible solution to 
prison violence. Spiderman was cap- 
tured by an arch-villain and forced 
to wear an ankle bracelet that trans- 
mitted constant radio signals and 
allowed his enemy to track his ev- 
ery move. When Love read that 
strip, he says, something clicked. ° 

Love had been concerned for 
some time about the physical dan- 
gers facing both guards and prison- 
ers in penal institutions. He was 
sure that a similar device could be 
created for use in prisons and sent a 
letter off to the state Department of 
Corrections suggesting that they in- 
vestigate the possibility. What he 
got back, he says, was a polite letter 
of dismissal. 

The whole matter might have 
ended right there if Love’s worst 
fears had not been realized several 
months later when the New Mexico 


system is yet as failproof as the 
prison environment would require. 

Nevertheless, by using a system 
that essentially amounts to a 150- 
foot electronic tether, Goss says, it 
is possible to achieve at least part of 
what Love had in mind. ““What we 
are doing, essentially, is both pro- 
tecting society from the nonviolent 
felon and protecting that felon from 
the threat of violence in prison.” 

If the technology becomes as 
widely accepted as Goss thinks it 
will and if, within five years, 40% to 
50% of the current prison popula- 
tion has been shifted out of the 
institutions and placed instead in 
home incarceration with electronic 
monitoring, ‘“we may be able to 
break the cycle of recidivism and 
escalating violence,” Goss says. 

Love was given the opportunity 
to field-test Home Escort in its early 
prototype stages. He was pleased 
with the system’s performance in 
the four instances he used it — 


——" 
AT&T's 3B Family of Atal 
Communications-based Com- 
puters have all the advanced 
features you need today for your 
multi-user, multi-tasking business 
applications. And since all 3B 
computers are based on UNIX™ 
System V, a recognized industry 
standard, your investment is pro- 
tected for the future as well. 
AT&T's 3B advanced technology 


and ElectroRep’s years of 
experience as a leading data 
communications supplier offer 
your business precisely what it 
requires today... and tomorrow. 
Your investment in both hardware 
and software is protected — 
expansion doesn’t mean obsoles- 
cence. The AT&T family of 3B 
computers and ElectroRep... Put 
them to work for you. 


ELECTROREP 366 No. Broadway 








DATACOMM Jericho, N.Y. 11753 
PRODUCTS INC.. 516-938-0540 


An Authorized Value Added Reseller of AT&T 
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DOS, OS, or CICS Frustration? 


ets it 
your 


BIM presents a line of proven programs that 
maximize your system’s capabilities, saving you 
time, labor and expense. These program 
products help get the most out of your system 
and people. 
BIMWNDOW — Multiple terminal sessions concurrently 
at CRT under DOS or OS VTAM. 
BIM-EDIT — The editor with more than 25 significant features that 
ICCF can’t match. 
BIMSPOOL — Prints output in POWER/VSE spooling queue on local or 
remote 3270 terminal printers. (Received ICP Million Dollar Award 1982). 
BIMSPOON — On-Line to Batch Print Spooling. Prints data passed from 
CICS application programs into the POWER spooling queue. 
BIM-PDQ — POWER Dynamic Queuing performance enhancement. 
Eliminates 85% of the 1/O to heavily used POWER queue. 
BIM-ODIS — Comprehensive problem analysis and display of 
operational CICS system. DOS and OS. 
BIMTEXT — Word processing, document composition system. 
Create formatted documents from free-form input. DOS and OS. 
BIMSWAP — Switch local 3270 BTAM terminals between multiple CICS 
Partitions without special hardware or additional ports. 
SIMCMPRS — CICS 3270 data compression system. Reduces response time 
for remote terminals significantly. DOS and OS. 
BIM-FMAP — CICS BMS on-line map generation 
and maintenance. DOS and OS. 
BIMECHO — Copies one CRT’s output to another: or 
printer for problem determination and demonstration. 
BIMP3270 — Comprehensive CRT screen image print facility. 
Copy to terminal printers or spool queue for system printer. 
BIMSERV — On-line display of library directories and entries, VSAM Catalog 
entries, disk VTOC’s, etc. 
BIMCNSOL — Multiple/Remote System Console function for 
CICS. Display-only or full input/display versions available. 
BIMMONTR — DOS/VSE System Status, Performance Measurement, and 
POWER Queue display. 
BIMSUBMT — On-line Job Edit and Submission facility. 
BIM programs are cost-efficient, some less than $900, highest $4800. You 
can save even more with our group package offerings. Products are available 
on permanent, annual, or monthly licenses, and shipped on a 30-day free 
trial basis. Product documentation is available on request. 
BIM also performs systems programming consulting, with consultants based 
in Minneapolis and Washington, D.C. Computer time services are also 
available on our 4331-2 system, on-site or remote. 
B | MOYLE ASSOCIATES, INC. 
5788 Lincoln Drive 
Minneapolis, MN 55436 


612-933-2885 
Telex 297 893 (BIM UR) 


Member independent Computer Consultants Assn 





State Penitentiary at Santa Fe ex- 
ploded in an orgy of violence that 
left 30 inmates dead and a number 
of guards brutalized. It was that 
nightmarish event, Love says, plus a 
mounting problem of overcrowding 
in Albuquerque jails, that kept the 
idea alive in his head for two years 
and finally pushed him to approach 
Honeywell, Inc. about developing an 
electronic ankle bracelet that could. 
be used as an alternative to conven- 
tional custody. 

Honeywell wasn’t interested ei- 
ther, according to Love, but one of 
its employees was. In fact, Mike 
Goss, a sales representative, was so 
intrigued by the concept that he left 
his job and poured all his savings 
into starting a company to research, 
develop and market such a device. 

Now, not quite four years later, 
Love’s idea has spawned not just 
one viable product, but five or six. 
All told, there are probably 200 or 
so offenders across the country now 
wearing some version of tracking 
bracelet to enforce sentences of 
house arrest, Goss says. He now 
works for B. I., Inc. of Boulder, 
Colo., which purchased his company 
and completed development on the 
bracelet and monitoring system. 

' Home Escort, the system that B. I. 
is marketing, has been installed by 
law enforcement agencies in five 
states as an alternative to incarcera- 
tion for some first-time offenders, 
traffic offenders, juveniles, parole 
violators and prisoners who have 
served most of their terms but are 
not yet eligible for full probation. 

Use of the technology within 
prisons themselves, which was 
what Love initially envisioned, has 
not proven technically feasible for a 
couple of reasons. To begin with, 
Goss says, the steel bars and rein- 
forcements within prisons would in- 
terfere with the radio signals the 
bracelet sends to the microproces- 
sor-based receiving unit. 

The circuitry built into the brace- 





three cases of technical parole viola- 
tions and one second-offense of 
driving while intoxicated. 

“TI think it’s a viable tool,” he 
says. “It isn’t necessarily suitable in 
all instances, but it does give judges 
another alternative in sentencing.” 

And obviously, he adds, some 
new alternatives are badly needed 
when prisons are producing vio- 
lence on the level of the Santa Fe 
riot and overcrowding has reached a 
stage where, as was the case in 
Albuquerque, offenders have to 
wait 100 days for a place in a work- 
release facility. 
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DOMIN (General Manager of 
Rossum’s Universal Robots):Ro- 
bots are not people. Mechanically 
they are more perfect than we are, 
they have an enormously devel- 
peng intelligence, but they have no 
soul. 


HELENA: How do you know 
they’ve no soul? 


DOMIN: Have you ever seen what 
a robot looks like inside? — 
HELENA: No. 


DOMIN: Very neat, very simple. 
Really a beautiful piece of work. 
Not much in it, but everything in 
flawless order. The product of an 
engineer is technically at a higher 
pitch of perfection than a product 
of nature. 

HELENA: But man is supposed to 
be the product of God. 


DOMIN: All the worse, God hasn't 
the least notion of modern engi- 
neering. 35 
KAREL CAPEK, 1921 
from R.U.R. 











_ Now you can, 282 OF 
“ON_paint-your entire IMS 
application system. 


APPLICATION PRODUCTIVITY 
SYSTEMS FOR DB2, IMS AND 
CICS DEVELOPMENT CENTERS 


Once again, SAGE SOFTWARE, INC. beats 
the others to the draw. 

APS/PC DRAWING SYSTEM, the newest 
addition to the APS family of productivity tools, 
adds new productivity to front-end design. 
Now you can draw your DB2, IMS and CICS 
COBOL-based application system. ..and they'll 
always be right. 

APS/PC DRAWING SYSTEM is the intel- 
ligent drawing system. It’s rule-based and icon- 
driven, so you can’t make a mistake. You can 
use our rules and icons or define your own. 

Most importantly, APS/PC DRAWING 
SYSTEM is the integrated system for designing 
and building application systems at the PC work- 
station. Front-end drawings are easily extended 
into working prototypes. 

And that’s not all. Where the others stop, 
we keep going. 

APS/PC LINK automates communica- 
tion to the MVS-based APS APPLICATION 
GENERATORS so you can generate complete 
systems. Together, they provide the most power- 





ful integrated PC workstation and mainframe 
generators available today. 

APS/PC DRAWING SYSTEM is the pic- 
ture of productivity. But don’t take our word 
for it...draw your own conclusions. 

To learn more about APS/PC DRAWING 
SYSTEM and other members of the integrated 
family of APS products, call us toll-free at 
800-638-8703 or just send in the coupon below. 


Tell me what these companies have learned about APS. 

O Timing is important. Please tell me about FAST TRACK. 

CO Have an APS representative call me to schedule a 
presentation. 

0 Send a schedule of upcoming APS Seminars. 

C Send me information about the APS family of products. 


Name 





Title 





Organization. 
8 





Address. 





City. 





Phone. Date 





Mail to Marketing Services, SAGE SOFTWARE, INC. 
3200 Monroe St., Rockville, MD 20852 


GN SAGE SOFTWARE.INC. 


3200 Monroe Street ¢ Rockville, MD 20852 ¢ 301/230-3200 ¢ 800-638-8703 


APS supports batch and online requirements for DB2, IMS DB/DC, CICS, DL/I, VSAM, IDMS, and DATACOM DB production environments. 
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Universal | 
programming 


BY BOB FRANKSTON 





The dramatic changes in com- 
puters are only a prelude to the 
future. I contend that this future is 
not one in which computers are 
smart enough so that people no 
longer have to bother with pro- 
gramming the machines, but rather 
one in which programming is, it- 
self, a common activity. 

We each have our own ways of 
looking at the last 20 years of the 
computer industry. My personal 
one is the comparison between the 
core box on the IBM 7094 (32K, 36- 
bit words) and the 1M chip. They 
are about the same capacity. One 
was a major expense, the other an 
inexpensive commodity. There are 
many other dramatic changes in 
the hardware available. Even to 
people in the industry, it takes a 
while to realize that at $100 per 
megabyte, a 60M-byte drive with 
30-msec seek time is about $1,000. 





Or you can go into your local de- 
partment store and buy a complete 
system, including a hard disk, for 
less than $800. 

But what does all this casually 
available computation mean? Some 
of it shows up in the expected 
places. We are used to watches that 
tell time and keep a year’s appoint- 
ments as well as perform calcula- 
tions. The.engines in cars are con- 
stantly monitored by dedicated 
computers, and banking is done via 
automated teller machines. 

And then there are electronic 
spreadsheets. Having co-developed 
Visicalc in the late 1970s, I have 
given much thought to why this 
type of software has had such an 
impact. My favorite analogy is with 
the telephone dial. It gave people 
much of the same capabilities the 
phone operator has. A person can 
place telephone calls by keying ina 





Demand for corporate information services is expected to grow 
dramatically over the next decade. With many data centers already running 
24 hours a day, managing this constantly increasing workload may 
become a bigger problem than doing the work itself. 

But a large part of that challenge can now be met by simply moving 
up to real-time job scheduling, with ADC2, Automated Data Center software. 


Setting up ADC2 software is surprisingly simple, too. It takes only part of 
a day, and requires no change to the operating system, so it can be fully 
productive the day it’s installed. 

ADC2 software helps you solve today’s problems éoday. And positions 
you to manage the increasing data center workloads of tomorrow. 


For additional information on ADC2 software, contact Shawn McLaren 


Designed for an MVS or MVS/XA operating system, ADC2 software 
automatically builds and submits schedules. Jobs are automatically released 
as predecessor conditions are met. With ADC2 software, all jobs are 
monitored as they run, providing real-time job and system. performance 
statistics. This current and historical job status information is immediately 


available to the operator, scheduler or data center manager for 


decisic i on makir ng. 


For greater convenience, scheduling control can be decentralized. This 
allows different user departments and even remote sites to run multiple 


schedules on the same system concurrently. Scheduling with ADC2 software 
is so easy to understand that remote users need very little supervision from 


the central site. 
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today, at 1333 Lawrence Expressway, Santa Clara, CA 95051-3595; 
(415) 941-4558; Telex 357437. 


ADC2 is a registered trademark of 
The Cambridge Systems Group, Inc. 





Over a decade of strategic software solutions. 


ADC? data center scheduling 
software. Your bridge to the fits 





sequence of digits; the phone sys- 
tem takes care of the rest. 

In my view, the essence of the 
electronic spreadsheet is that it 
makes the power of the computer 
accessible to a large number of peo- 
ple. The key word is accessible. 
While price is an important issue, 
the computer as a tool is not acces- 
sible unless one is able to exercise 
sufficient control. Since the lan- 
guage of the electronic spreadsheet 
is congruent with people’s own 
models of computation, they are 
able to use it to manipulate the 
system directly. 

The concept of programming is 
not, in itself, new. The idea of pre- 
senting a series of instructions or 
rules predates computers. What is 
new with computers is the under- 
standing of how to describe very 
complicated processes. 

The use of higher level lan- 
guages such as Fortran and Cobol 
was originally referred to as auto- 
matic programming. And it is, rela- 
tive to the use of machine lan- 
guage. The concept of very 
high-level languages in the guise of 
report generators, electronic 
spreadsheet and data base manage- 
ment systems continues this trend 
of making programming directly 
accessible to users. 

But there still aren’t enough pro- 
grammers to do all that needs to or 
can be done with computers. As 
with the telephone, the answer is 
to make programming generally ac- 
cessible. While high-level lan- 
guages are important to this trend, 
there is still an intrinsic core of 
ideas that represents programming. 


Joys of programming 


People are surprisingly willing 
to program. One of the keys to the 
success of Lotus’s 1-2-3 is the will- 
ingness of a large number of people 
to program in its macro language, 
going beyond the simple program- 
ming present in the spreadsheet 
itself. Perhaps more dramatic is the 
popularity of Borland International 
Inc.’s Turbo-Pascal, which has sold 
thousands of copies, much to the 
surprise of its creator. 

Languages such as Basic and 
Logo are being taught in school. 
They are not necessarily being 
taught well and they are not neces- 
sarily the ideal languages, but 
there is an increasing understand- 
ing of what programming is. 

The next step is to apply these 
concepts more universally. I expect 
to be able to program my word 
processor to meet my needs and to 
write documents in a document lan- 
guage that allows me to control the 
presentation beyond the placement 
of words. 

One of the tenets of Logo is that 
teaching these concepts has an im- 
pact beyond computers in how peo- 
ple conceptualize processes. 

Computers are platforms for ex- 
pressing these concepts. But it 
takes time to learn the means of 
expression and how to improve the 
platforms. 

A spreadsheet is a static descrip- 
tion of data. An electronic spread- 
sheet breathes life into this de- 
scription. 





Frankston, Chief Scientist of 
Lotus Development Corp.’s Infor- 
mation Services Division, was co- 
inventor of Visicalc, the first elec- 
tronic spreadsheet. 














GET HALFA-COMPUTER 


FREE 


WITH ORACLE VERSION 5 





wi ORACLE version 5, you save half the computer you thought 
you needed in order to “go relational”... some benchmarks indicate 


you Save even more. 


Why IS VERSION 5 OF 
ORACLE SO FAST ON 
MAINFRAMES, ON MINIS 
AND ON MICROS? 


CO Reason #1: AI OPTIMIZES 
QUERY PROCESSING. 

V5 applies artificial intelligence to SQL 
query optimization. For example, few 
DBMSs can optimize the query “Select 
accounts 90-days overdue and accounts 
over $10,000.” But only ORACLE can 
optimize “Select accounts 90-days overdue 
or accounts over $10,000.” 


CO Reason #2: ARRAY PROCESSING 
OPTIMIZES ACCESS TO LARGE SETS 








Relational DBMSs have always dealt 
with logical sets of data. But they 
manipulated only one physical record at 
a time. V5 eliminates overhead by physi- 
cally delivering arrays of hundreds, even 
thousands, of records at a time. 


C Reason #3: PARALLEL- 
PROCESSING OPTIMIZES COMPUTER 
RESOURCE USAGE. 

V5 is 100% re-entrant shared code, and 
ORACLE’s parallel-processing architecture 
fully exploits modern dyadic and quadratic 
processors from IBM, and other multi- 
processing computers such as those 
from DEC and Stratus. So ORACLE uses 
all the MIPS in parallel-processor 
configurations. 


C REASON #4: MULTLTABLE 
CLUSTERING OPTIMIZES JOINS. 


ORACLE stores data from different 
tables on the same physical disk page. 
This technique—called multi-table 
clustering—permits you to access data 
from multiple tables in one disk read 
operation. Clustering improves ORACLE 
performance on all multi-table opera- 
tions, such as join queries, update trans- 
actions, etc. ‘ 


O Reason #5: HIGH-SPEED 
RELATIONAL SORT FACILITY 
OPTIMIZES DATA AGGREGATION 

Ad hoc relational queries frequently 
request that data be grouped, ordered or 
otherwise sorted. V5’s internal sort facility 
performs aggregation and elimination early, 
faster than previously thought possible. 


CO Reason #6: EFFICIENT ROW. 
LEVEL LOCKING OPTIMIZES 
TRANSACTION THRUPUT. 

Row-level locking and a read-consistency 
model optimizes ORACLE V5 transaction 
concurrency. For the first time, high 
transaction thruput is achieved by a fully 
relational DBMS. 





THE ULTIMATE REASON 


Oracle introduced the first relational 
DBMS and the first implementation of 
SQL back in 1979. Today ORACLE is 
installed on thousands of minis and 
mainframes, and over ten-thousand PCs. 
ORACLE is the only SQL-compatible 
relational DBMS that’s portable across 
IBM mainframes, DEC, DG, HP and 
most other vendors’ minis and micros, 
including the IBM PC. And ORACLE 
applications and databases are 
connectable across different hardware 
and operating system, providing you 
with a true distributed solution to your 
information needs. 

Spend half a day at an Oracle seminar 
in your city, and find out how you can 
have the benefits of a portable, DB2- 
compatible relational DBMS...and save 
half a computer. Call our national seminar 
coordinator at 1-800-345-DBMS. Or write 
Oracle Corporation, Dept. V5, 20 Davis 
Drive, Belmont, CA 94002. 
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COMPATIBILITY * PORTABILITY * CONNECTABILITY 


Call (800) 345-DBMS today. 


©1986 by Oracle Corporation. ORACLE® is a registered trademark of Oracle Corpo- 


Ottawa (613) 238-2381 0 Quebec (514) 337-0755 0 Toronto (416) 362-3275 
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Why the new Midframe comp 





is small, requiring less space than 
an ordinary desk. 
It’s not fussy about 


temperature or humidity, 
so you can install it anywhere. 
You can do it yourself, too, by 
simply connecting a few plugs. 
It even plugs into a standard 
220-volt outlet. 


It’s like vintage champagne for the price of table wine. 


2200/200—the very first departmental or single-solution 
Midframe computer. computer. A minicomputer would 
It’s small,inexpensive andeasy be your natural choice. 

to use, like a minicomputer. Yet it But let us tell you why the Mid- 

has all the power and functions of frame would be a better choice. 

a mainframe. Like a minicomputer, our Midframe 

Perhaps the best way to de- 

scribe it is “the best of both worlds’ 

And that’s just why we thought it 

deserved a category of its own: 

the Midframe. 


G20: is proud to present the Suppose you are looking for a 


It’s like a 
concert grand 4 
that fits inthe space _~@@ 
of an upright. yr 


It’s like a Concord 


And like a minicomputer, the 
Midframe is easy to use. We’ve 
created a software package called 
SHIELD that lets just about any- 
body in your office use it, without 
extensive training. 

What’s more, it’s priced like a 
minicomputer. 

But to judge the Midframe by 
its performance, you’d swear you 
were looking at a mainframe. As a 
matter of fact, the Midframe is 


It’s like a family car with the 
power of a race car. 








juter almost defies description. 





powerful enough to serve as a 
host computer for most midsized 
companies. 

In its most basic form, a 
single processor unit, the 
Midframe offers up to 
6 Megawords (24 MB) of 
main storage, and more 
than a billion bytes of mass 

storage in the main cabinet. 
It can grow, as your computer needs 
do, into a four-processor system 
with 12 Megawords (48MB) of main 
storage. 

The Midframe offers enough 
capacity to support over 100 users 


you can fly yourself. 


range of time-tested OS 1100 soft- 
ware products to choose from. 
(Including MAPPER™" the tool that 
lets you create your own appli- 
cations and maintain them—even 
if you've had no formal computer 
training! ) 

The Midframe offers enormous 
connectivity, not only to Sperry 
computers, but to those made by 
IBM and others. 

If you’re wondering how the 
Midframe can be both a mainframe 
and a minicomputer at the same 
time, there’s a very simple answer. 

That answer lies in a new 
chip technology developed by 
Sperry, called CMOS III/VLSI. 

This lets us pack all the 
processing power of a main- 
frame computer into six 
small chips, which can fit 
into the palm of your hand. 

It also lets us give 
you some features you've 
never had before 
in any computer, 
micro, minicom- 
puter or main- . 
frame. Such as a com- 
plete duplicate set of 
chips to ensure full error 
containment. 

If you're looking for a depart- 
mental computer, consider a Mid- 
frame. It offers you mainframe ca- 
pability for about the same money 
as a minicomputer. 

And if you are looking for a host 
system, the Midframe is a main- 
frame that can grow with you, at 


running different applications at the far less than you’d expect to pay. 


same time. Just like a mainframe. 
And it uses the same operating 


system that runs on Sperry’s Series 


1100 mainframes. 
That means you'll have a full 


Would you like to know more 


- A 


It’s like a dinghy that can grow 
to the size of a ketch. 


about the Midframe? 
Just call Sperry today toll-free 
at 1-800-547-8362 Extension 8. 
Or write to Sperry Customer 
Service Center, PO Box 1804, 


West Chester, 
PA 19580. SP SPERRY 
COOP) Vda 
Bs te 
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COMPUTERS AND BUSINESS 


‘Informational Man’ 
struggles to control 
information society 


BY AUGUST BEQUAI 


See eererecesesseseseseose ee ees eceecccesccsseseee 


eeeercececece Pewee ereeseseeeseeeseesesesesseseseees 


he computer revolution encompasses a plethora of tech- 

nologies — robotics, communications networks, electron- 
ic banking, software, computer electronics and other technol- 
ogies at the cutting edge of modern scientific developments. 
Fueled by human intellect and manned by an army of techni- 
cians, engineers and scientists, the computer age has given rise to 


the informational man. 

The computer’s impact on society cannot be 
measured solely in terms of the number of men 
and women connected with its production. 
While more than 20 million Americans are 
connected with manufacturing, fewer than six 
million have any peripheral contact with the 
computer industry. As for the 25 million jobs 
that will be needed by 1995, the computer 
industry will supply fewer than 10%. Numbers 
are poor indicators of the impact this industry 
has had and continues to have on our social and 
economic institutions. 

Few will dispute that the computer revolu- 
tion has become the dominant driving force in 
the postindustrial society. Its long-term impact 
could turn out to be at least as important as 
that of the Industrial Revolution. For no mod- 
ern government or business could long survive 
without the assistance of computer technology. 

But computer technology has also made the 
postindustrial society more vulnerable to the 
fears of Aldous Huxley’s “‘brave new world” — 
abuses of privacy, electronic eavesdropping, 
new types of crime, computer warfare and 
terrorism, and other dangers. We would do well 
to “revisit” this brave new world in the context 
of the computer revolution. 

In Washington, D.C., more than 4,000 wel- 
fare recipients were dropped from the city’s 
welfare rolls when its computers broke down. 
Many went hungry or flocked to the churches 
for assistance. In Indianapolis, the police ar- 
rested Dennis L. Bunch when the Municipal 
Court’s computers erroneously listed him as 
having missed a court appearance. Bunch spent 
eight days in jail before the computer error was 
finally rectified. 

But the high-tech revolution also has its 
lighter side. After Sherlene Bloomquist wrote 
to the Sears Roebuck & Co. complaining about a 
29 cent error in her account, the company’s 
computers proved to be overgenerous — they 
credited her account for $161 billion. 

The number of hardware- and software-re- 
lated snafus grows daily. Some experts fear 
that in our rush to embrace the computer revo- 
lution, we may have neglected safety consider- 





ations. Computer errors, malfunctions and 
breakdowns pose a serious long-term problem 
that we have not as yet adequately addressed. 

Astudy by the University of Minnesota 
Graduate School of Business Administration 
found that a majority of area corporations 
would be forced to shut down most, if not all, 
of their operations in the event of a serious 
computer shutdown. 

In the case of a company with annual sales 
of more than $200 million, the study found that 
projected losses for the first week of downtime 
would exceed $90,000. Losses would rise to 
more than $800,000 by the second week and $2 
million by the third. The researchers also dis- 
covered that human error, not natural causes, 
accounted for more than 80% of the system 
malfunctions. Humanity’s overdependence on 
technology carries with it a heavy price. If H. 
G. Wells were alive today, he would warn us of 
the dangers of computer dependency. 

Regardless of whether by error or design, 
technology that runs amuck can easily threaten 


the fragile fiber of our postindustrial society. 


We would do well to remember that the histori- 
an Arnold Toynbee has amply documented the 
rise and fall of 21 major civilizations since the 
rise of human settlements. The computer soci- 
ety could easily join the “junk yard”’ of history. 
As Toynbee has observed, civilizations are frail 
social, political and economic edifices lacking 
in permanence. 

Computer breakdowns and malfunctions are 
now daily occurrences in business and govern- 
ment. One bank executive confided that such 
an error may have cost his bank $12 million. 
The U.S. General Accounting Office warns that 
computer breakdowns could result in both so- 
cial havoc and a serious loss of life. 

One such scenario almost happened when a 
faulty air traffic control computer caused a 
fully loaded passenger jet to fly for six miles at 
the wrong altitude in New York’s crowded and 
dangerous skies. A federal official would later 
remark, ‘‘We were dangerously lucky.’”’ A South 
Korean 747 jetliner that accidentally strayed 
over Soviet territory as a result of a computer 











malfunction was not so lucky; Soviet jets inter- 
cepted it and shot it down. 

The U.S. Senate Committee on Government 
Operations reported in 1976 that “computers 
make decisions that can cause incorrect actions 
for an extended period of time,” and called on 
the federal government to secure its computer 
systems. The committee also documented nu- 
merous cases in which computers, made inoper- 
able as a result of sabotage or human error, had 
caused both financial losses and human suffer- 


ing. 

In 1977, the Swedish Ministry of Defense, 
known for its calm and collected manner, added 
its voice to the chorus. One of its committees 
reported that the level of computer vulnerabili- 
ty in the West was unacceptably high, and 
warned that the West’s growing dependence on 
computers increased its vulnerability to attack. 
Four years later the government was more 
specific — computer dependence has made the 
West extremely vulnerable to financial frauds, 
sabotage and terrorist attacks. 

The U.S. National Security Agency (NSA), in 
a communique issued in August 1984 to more 
than 2,000 corporations, warned that computer 
systems were vulnerable to attack and sabo- 
tage by political malcontents and criminals. 
The Australian and Norwegian governments, as 
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well as England’s Scotland Yard, the Federal 
Bureau of Investigation and the Paris-based 
Organization for Economic Cooperation and De- 
velopment, have raised similar concerns. 

Terrorists have started to attack computer 
centers, as well as use microcomputers to deto- 
nate powerful explosive devices. 

But computer error or malfunction can cost 
as much as a criminal attack or sabotage. For 
example, in both November 1979 and June 
1980, the Pentagon’s computers rang a false 
alarm — “America is under Soviet missile at- 
tack.” Fortunately, the error was discovered in 
time. In 1980, bank regulators in Massachusetts 
came close to closing 100 banks when the 
computers of a company that processed data 
for the banks malfunctioned. A fire at the 
Military Personnel Records Center in St. Louis 
destroyed much of the computer center, as well 
as 15 million records. 

Experts note that our dependence is an out- 
growth of two technological developments — 
dramatic improvements in computers and the 
proliferation of computer networks. In addi- 
tion, the speed and storage capacity of newer 
computers make the timely detection and cor- 
rection of errors and malfunctions difficult, 
time-consuming and costly. 

To date, we have been lucky. No major 





&% computer-related catastrophe has befallen our 

= society. But some would attribute this fact 

more to chance than to vision. Even the Ameri- 

2can Federation of Information Processing Soci- 

8 eties, known for its conservatism, has called 

for a serious study of the risks posed by our 

Z computer dependency. Although difficult to 

2 quantify, we would be ill-advised to entirely 
dismiss informational catastrophes. 

The Spanish Conquistadores had little trou- 
ble conquering the New World. They did it the 
easy way, by simply using the network of good 
roads that their Indian adversaries had con- 
structed. Likewise, the electronic pathways of 
computer networks make our society vulnera- 
ble both internally and externally. 

Groups opposed to technology date back to 
the early days of the Industrial Revolution. 
Small but vocal groups opposed to our high- 
tech revolution have likewise made themselves 
visible. One of the first of these was the Inter- 
national Society for the Abolition of Data Pro- 
cessing. Similar groups have sprung up in West- 
ern Europe and the UK. Some members of the 
high-tech community cavalierly dismiss these 
groups as individuals who fear the new and 
unknown — timid souls, afraid of change. 

But this view underscores the fact that the 
high-tech revolution is regarded with appre- 
hension by a sizable element within our soci- 
ety; many of these people are themselves mem- 
bers of the high-tech community. They fear 
that the electronic genie is fast taking control 
of our lives — that we may have glimpsed 
Pandora’s secrets without fully understanding 
their ramifications. Our very privacy is at 
stake. The late U.S. Sen. Frank Church (D- 
Idaho) expressed his fears when he observed 
that there would be no place to hide in the 
computer society. Computer snooping can tell a 
great deal about us. It can lead to serious 
political manipulation. 

There is reason for concern, especially as 
computers increasingly take over our daily 
lives. For example: 

@ Computers perform more than 100,000 
calculations each second for every man, woman 
and child in the U.S. 

m@ Our names pop up in some computer at 
least 40 times a day. 

@ Federal, state and local governmental 
agencies keep more than 35 files on each one of 
us, while the U.S. Bureau of the Census collects 
more than five billion facts about us. 

Privacy and civil liberties are one and the 
same — one cannot survive long without the 
other. But privacy is fast becoming a thing of 
the past in our computer society. 

@ The NSA’s computers eavesdrop 24 hours 
a day, seven days a week, on all overseas 
communications. NSA also occasionally moni- 
tors communications within the U.S. 

@ Much of the confidential data stored in 
the computer systems of financial institutions, 
retailers and manufacturers is vulnerable to 
unauthorized tapping. 

@ The computerization of our telephone sys- 
tem makes it very vulnerable to electronic 
snooping. 

@ As computer systems are linked to nation- 
al and international networks, it will become 
even easier to track a person’s movements. 

w By using a device called an addressable 
converter, cable companies can now keep track 
of what programs a customer watches. 

Rep. Robert W. Kastenmeier (D-Wis.) ob- 
served that ‘‘the essence of personal privacy 
protection is the assurance that private com- 
munications are protected.” Sadly, this is not 
the case today. Our massive data banks and 
instant retrieval systems make George Orwell’s 
telescreens seem ancient by comparison. All 
that is now missing is a giant network that 
would link all private and governmental com- 
puter systems into one. That, too, may be in the 
offing. 

William B. Finneran, a member of the New 
York State Commission on Cable Television, 
has said that “the technical capability for col- 
lecting large amounts of personal information 
is already [here].’”’ And computer pioneer Jo- 
seph Weizenbaum warns that we may be fast 
becoming a nation of sheep. Events may soon 





COMMENT 


S omputers should 
serve to make our 
lives easier than they 
would otherwise be, 
given equivalent ac- 
tivities for us to per- 
form without their 
benefit. Whether the 
application is in busi- 
ness, industry, gov- 
ernment, science or 
medicine, that central 
goal of improved pro- 
ductivity and conve- 
nience remains the in- 
variable test of a 
computer’s useful- 
ness. 

Computers make 
managing W. R. Grace 
‘& Co. an entirely dif- 
ferent ball game. Our 
computers help us 
track the performance 
of hundreds of indus- 
trial and restaurant 
units on a daily basis, 
permitting our execu- 
tives to keep on top of 
massive amounts of 
data that would other- 
wise be unmanageable 
if contemplated on a 
by-hand basis. 

The one point upon 
which Adam Smith 
and Karl Marx agreed 
is the definition of 
capital: stored labor. 
As we shift from an 
industrial to a service 
economy, stored labor 
ever more frequently 
takes on the form of 
stored information. 
Computers are thus 
becoming the domi- 
nant capital assets of 
future-oriented busi- 
nesses. 

Computers facili- 
tate faster, informa- 
tion-grounded deci- 
sion making. While I 
continue to feel that it 
is possible for manag- 
ers to make mistakes 
in the computer era, 
they must make those 


Chairman, W. R. Grace & Co. 


G6 Computerized incompetence: 
First Law — The computer may be 
incompetent itself — that is, it is un- 

able to do regularly and accurately the 
work for which it was designed. 
Second Law — Even when competent 
itself, the computer vastly magnifies 
the results of incompetence in its own- 
ers and operators. 





mistakes in the pres- 
ence of voluminous, 
often computer-pro- 
vided, information. 
Computers have thus 
changed business by 
confining the poten- 
tial for management 
error to the strategic, 
rather than the oper- 
ating, realm. 

No doubt the ex- 
panding role of com- 
puters will, in the 21st 
century, have a great, 
if not their greatest, 
impact upon medical 
research, diagnosis 
and treatment. While 
we have already seen 
gigantic advances in 
life-extending and 
life-enhancing tech- 
nologies over recent 
years directly or indi- 
rectly attributable to 
computers, I believe it 
is safe to say, ‘We 
ain’t seen nothin’ yet.’ 

Computers have an 
inextricable place in 
everyday activities, 
particularly in the nu- 
merous fields of bio- 
technology, in which 
unlocking genetic 
codes and duplicating 
or modifying them to 
increase agricultural 
yields and quality, for 
example, are simply 
impossible tasks with- 
out the benefit of com- 
puters. 

I believe the 21st 
century will witness 
such conveniences as 
the ability to turn on 
an air conditioner in 
one’s summer home by 
way of a phone call or 
the means for a do-it- 
yourselfer who was 
once a mechanical 
misfit to tune his own 
car. The predictable 
applications are as 
wide ranging as our 
imagination. 





PETER GRACE 





Third Law — The computer, like the 
human employee, is subject to the 
Principle. If it does good work fast, 

there is a strong tendency to promote it 
to more responsible tasks until it 


reaches its level of incompetence. a4 


from Malice in Blunderland 


THOMAS MARTIN 
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prove both of them correct. 

Today’s limits are im- 
posed not by our technol- 
ogy, but by our imagina- 
tions. For example, there 
are plans afoot to construct 
a computer that: 

@ Talks and responds in 
many languages. 

@ Is tuned to a person’s 
brain waves. 

@ Is small enough to be 
worn as a wristwatch, but 
powerful enough to com- 
municate with other com- 
puters around the world. 

Also planned is a chip 


that can hold two billion 
bits. 

While the computer age 
has produced marvels, it 
has also produced disasters 
or so-called informational 
catastrophes. The conse- 
quences for our society 
could prove serious. 

@ A computer catastro- 
phe could bring more than 
90% of all American busi- 
nesses to a standstill with- 
in four weeks. 

@ The Boston Water and 
Sewer Commission was 
forced to delay its billing 


COMPUTERS AND BUSINESS 


by several weeks because 
of a faulty computer, cost- 
ing it millions of dollars. 


Fire damages 


w A fire at the First 
Data Corp. computer facili- 
ty in Massachusetts result- 
ed in more than $3 million 
in damages. More than 500 
of its time-sharing custom- 
ers went without service 
for more than a week. 

w A faulty computer in 
South Carolina was respon- 
sible for $55 million in un- 
accountable annual state 


expenditures. 

@ The 1978 Santa Bar- 
bara earthquake made 12 
key computer systems in- 
operable — some for up to 
58 hours. 

gw A government study 
concluded that an inopera- 
ble hospital computer may 
have been responsible for 
the death of at least one 
patient. 

@ An IBM survey of 352 
major computer break- 
downs found that fire and 
flooding accounted for 
more than 60% of them; hu- 


Run WithA 
Vl aleliate 


FAQS/XP™ has a solid track record as 
a leader in the field of system utilities. 
Since 1977, FAQS/XP has met the needs 
of 1800 DOS/VSE users. But if you are 
like the many who have turned to VM, 
a new champion in console and spool 
file management, FAQS/VM™, is avail- 
able to you now. 

FAQS/VM allows VM users to view 
current console activity and to execute 


operator commands from individual 
terminals. Past system activity can be 
displayed on-line and archived to tape. 
Also, system activity can be search/ 
selected by user-ID, time of occurrence, 
or string-literal matches, and users can 
review spool files with the VIEWSP 
facility. Finally, FAQS/VM provides 
complete extended color support so you 
can highlight messages in different 


colors with reverse video, underlining, 
high intensity, low intensity, or blinking. 

Why lose your momentum now? Stay 
ahead of the pack! Call Goal Systems 
today at 800-848-4640 for a free, no- 
obligation, 30-day trial. FAQS/VM; one 
more reason why Goal Systems is the 
company to watch. 
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Software Solutions 


Goal Systems International Inc. 
5455 North High Street 
Columbus, OH 43214-1193 
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man error and bombings 
accounted for the others. 

The causes of computer 
malfunction range from op- 
erator negligence to natural 
phenomena. Some experts 
believe that even electro- 
magnetic changes generat- 
ed by the human body can 
affect the workings of com- 
puters. 

A survey of 500 Canadi- 
an users found that more 
than 40% had experienced 
some computer-related 
problem in the preceding 
year. 

The unreliability of 
hardware and software is 
well documented. Yet both 
the American and Soviet 
military are toying with 
the idea of a launch warn- 
ing system in which com- 
puters would be pro- 
grammed to launch a 
nuclear attack, on their 
own, if their sensors de- 
tected approaching mis- 
siles. 

Automation is fast dis- 
placing workers in the 
automotive and textile in- 
dustries. By the year 2000, 
manufacturing jobs will ac- 
count for only 11% of the 
labor force, down from 
nearly 24% in 1980. Agri- 
cultural jobs are also on the 
decline because of automa- 
tion. 


Robots in work force 


By 1993, up to 1.3 mil- 
lion workers may lose their 
jobs as 260,000 robots en- 
ter the work force. A new 
elite, centered around in- 
formation wealth, is on the 
ascendancy. The social di- 
mension that will confront 
us in the coming years will 


be that between the 


“knows” and “know-nots.” 
The smokestack indus- 
tries are not alone; comput- 

erization is also quickly 
displacing many white-col- 
lar workers. The news is 
not good for this last 
group: 

@ Court stenographers 
in many states are now be- 
ing replaced by computer- 
ized tape recording systems 
designed to keep track of 
proceedings in several 
courtrooms at once. 

8 A strike in 1983 by 
675,000 AT&T employees 
proved ineffective, largely 
because several thousand 
supervisory personnel 
were able to operate the 
telephone system with the 
aid of computers. 

@ Striking Consolidated 
Edison workers in New 
York were not able to shut 
off service to the compa- 
ny’s 3.5 million customers, 
largely because a small cad- 
re of supervisors was able 
to keep the system going 
with the assistance of the 
company’s computers. 

The Industrial Revolu- 
tion was responsible for 
profound social upheaval 
and widespread civil strife 
in Europe. The streets of 
Paris, Rome and Vienna be- 
came battlegrounds. Em- 
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ployee acts of sabotage became common. 

Likewise, the computer revolution has wit- 
nessed, admittedly to a lesser extent, its share of 
employee sabotage and civil strife. 

@ Angry employees in Great Britain have 
periodically threatened to destroy their employ- 
ers’ computers unless given a pay raise. 

@ In Harrison, N.Y., a group calling itself the 
United Freedom Federation bombed the offices 
of one of the large local employers. 

@ Angry public assistance recipients in Mas- 
sachusetts have threatened to destroy the wel- 
fare department’s computers. 

@ Disgruntled workers sabotaged the weath- 
er service computers operated by the Metropoli- 
tan Life Insurance Corp. 

@ Striking New York University employees 
threatened to destroy the school’s $3.5 million 
computer center. 

Keeping in mind that many of our high-tech 
companies are small, the majority employing 
fewer than 200 people, the question often asked 
of our high-tech prophets is, “‘Where will the 
millions of displaced workers find new jobs?” 

As early as 1970, then British Prime Minister 
Edward Heath warned that the long-term threat 
to the West came not from nuclear war, but from 
civil strife. 

Corporate snooping is not a new phenomenon. 
Companies have always wanted to know the 
business plans and strategies of their competi- 
tors; corporate intelligence gathering, although 
unethical, is often not illegal as long as the 
snooper doesn’t resort to outright stealing. 

Computer technology has made corporate 
spying easy. It is simple to 
buy information from one 
of the more than 2,000 
data retrieval services in 
the U.S. For example, a 
data base service called 
Investext, published by 
Business Research Corp., 
will provide a subscriber 
with the full text of a re- 
search report prepared by 
a security analyst on a 
competitor. Selective Dis- 
semination of Informa- 
tion, provided by Dialog 
Information Services, can 
give a subscriber an up- 
date on a competitor’s 
data base. Economic In- 
formaticn Systems, published by Control Data 
Corp., can provide a subscriber with the loca- 
tions of a competitor’s plants, the number of 
people it employs, their estimated dollar volume 
output and their market share. 


Techno-ethics 


An insurance company employee was found 
using his employer’s computer to run a side 
mail-order business. A private investigator paid 
off an employee of the California Department of 
Human Resources to run a computer check on 
several individuals. Dismissed from his job, a 
disgruntled employee erased his fellow employ- 
ees’ computer files. In another case, a bank 
manager who was angry at a female employee 
for rejecting his amorous advances altered her 
computerized personnel record. 

Breaches of techno-ethics in both the private 
and public sectors happen all to frequently. 
Unfortunately, there is a perception on the part 
of many private- and public-sector employees 
that it is okay to peep at a fellow employee’s 
files, alter or delete data, copy software, leak 
confidential data and even use their employer’s 
computer for personal business. The Data Pro- 
cessing Management Association has called for a 
“commitment to ethical behavior.” 

But what exactly constitutes proper computer 
ethics remains ambiguous. A survey of 100 cor- 
porations by the National Association of Ac- 
countants found that only 52% of those respond- 
ing said their companies had any guidelines at 
all dealing with the use of computers; only 22% 
provided their employees with any written 
guidelines. 

The Educational Fund for Individual Rights 
reports that more than 90% of the firms it has 
studied have no guidelines on what constitutes 





Companies have always 
wanted to know the business 
plans and strategies of their 
competitors; corporate intel- 
ligence gathering, although 
unethical, is often not illegal 

as long as the snooper 
doesn’t resort to outright 
stealing. 





proper use of computers by their employees. 

Slowly, both business and government are 
coming to realize that techno-ethics may need to 
be defined. It is dawning on management that an 
employee merely needs the correct password to 
access its most valuable trade secrets and mar- 
keting plans. Software manufacturers are 
threatening to bring legal action against employ- 
ers who permit the copying of their software. 
Some consumer activists are calling for federal 
legislation, and private individuals are bringing 
a plethora of lawsuits against businesses that 
have failed to safeguard their computers. 

Most companies have done little, if anything, 
to address the problem of computer data securi- 
ty. When they have tried, their guidelines are 
often both cosmetic and ambiguous. 

w Company A’s guidelines specify that com- 
puters should not be used for private purposes; 
they fail to specify what constitutes a “private 
purpose.” 

@ Company B prohibits its employees from 
misappropriating computer time but fails to de- 
fine what constitutes ‘‘misappropriation.” 

w Company C allows its employees to take 
their computers home, provided they use them 
only for company-related business; it fails to 
specify what constitutes authorized company 
business. 

Desktop computers now give every employee 
access to voluminous information on a multitude 
of individuals both inside and outside the orga- 
nization. Ensuring that an employee does not 
abuse this power can often prove difficult; it 
could even constitute an invasion of privacy if, 
for example, it involved 
the electronic monitoring 
of computer use. While 
union officials look 
askance on electronic 
monitoring, somehow the 
widespread preception 
that it’s acceptable to 
snoop into computer files 
and electronic mail needs 
to be changed. 

Like all myths, the 
high-tech myth has its vi- 
sion of a better society. 
The proponents of auto- 
mation, through their ad- 
vertisements and public 
relation firms, remind us 
daily that computeriza- 
tion will make us happier, rejuvenate our ailing 
industries, eradicate racial and class differ- 
ences, give rise to a generation of superchildren 
and allow us to work in the comfort of our 
homes. 

Some critics charge that, in fact, computeriza- 
tion has merely introduced a new form of ten- 
sion in our lives — techno-stress. 

Techno-stress is one of those buzzwords that 
merits watching. It refers to many of the health- 
related ills connected to working with comput- 
ers — its existence has been confirmed by re- 
search. For example, the National Institute for 
Occupational Safety and Health has reported 
that some of the most stressful jobs today in- 
volve computers. A survey by the National As- 
sociation of Working Women found that female 
VDT operators suffer a disproportionate number 
of miscarriages, deaths of newborn infants, chil- 
dren born with defects and premature deliver- 
ies. 
A study of 26 computer centers both in the 
U.S. and Canada by the Data Entry Management 
Association found that computer operators and 
clerical employees at the centers complained of 
back pain, nervousness, fatigue, neck and shoul- 
der pain, burning eyes, stomach pains, skin 
rashes, swollen muscles or joints and eyestrain. 


Harmful doses of radiation 


There is evidence that some of the existing 
terminals may emit harmful levels of radiation. 
But computer industry sources deny these 
claims; they dismiss the evidence as dubious. 
They charge that these studies were conducted 
by people and groups unfavorably disposed to 
the computer industry. 

Among the other ills connected with comput- 
erization is the sense of isolation and loss of 





An efficient, but risky, assembly line 


hen something goes wrong with a piece of 

machinery at Chrysler’s assembly plants in 
Windsor, Canada, Sterling Heights, Mich., or 
Dodge City, Mich., it takes four or five seconds 
for the computerized factory information sys- 
tem to alert repair personnel. At the same time, 
the system diagnoses the problem and identifies 
its location. If the problem requires replacing a 
part, the system tells the repair person exactly 
where, in the plant, he can get it. 

Chrysler will spend $12.5 billion over five 
years on new products and manufacturing tech- 
niques in order to help it compete in a global 
market says Bob Duran, manager of the factory 
information system within Chrysler’s Manufac- 
turing Group. 

At the heart of that effort is the factory 
information system at these three plants. Each 
plant has a cluster of IBM Series 1 minicomput- 


Laser beams check dimensions of each auto body. 


ers arranged in a chat ring for high-speed com- 
munications with a variety of front-end micro- 
processors, terminals and monitoring 
instruments. 

In addition to maintenance diagnostics, these 
plantwide systems continuously monitor the sta- 
tus of all manufacturing equipment to detect 
potential problems like degradations in running 
speed. Preventive maintenance is an absolute 
necessity, since Chrysler has redesigned the 
plants to support in-line sequencing. 

This efficient but risky method of assembly 
sends each car through the process in an unin- 
terrupted, two-day, six-mile sequence. If one 
machine along the way breaks down, if one part 
is not at the proper station at the proper time or 
if one operation fails to pass the inspection of 
laser cameras positioned to examine the more 
than 350 points on the car body, the whole line 
grinds to an instant halt. 

Employees who spot any problems can also 
feed that data into the plantwide communica- 
tions systems through hundreds of on-line ter- 
minals. This performance feedback system also 
interfaces with the memory bank of electrical 
test equipment for the steering column and in- 
strument panel. 

Chrysler uses robots extensively in each of 
the assembly plants for tasks that include weld- 
ing, installation of roof panels and sealing of 
windshields and rear windows. Computerized 
equipment also performs other jobs, such as 
applying alignment and torque to front suspen- 
sions. 

Before Chrysler has finished, it will have 
revamped four other auto assembly plants as 
well as its power train and stamping plants. And 
even then, the process probably won’t be fin- 
ished. 

“One of our objectives,” Duran says, “‘is to 
enhance the process a little more each time we 
bring up another plant.” 

The benefits of this investment and effort 
are, however, significant. “‘With the new equip- 
ment and new systems,” Duran says, “Chrysler 
is increasing machine up-time by 15%, reducing 
scrap and improving quality in terms of first 
time through acceptance by similar amounts and 
reducing tooling and other manufacturing ex- 
penses by at least 10%.” 














COMPUTERWORLD/88 


NOVEMBER 3, 1986 





cience fiction and 

utopia writers 
from H.G. Wells to Ur- 
sula Le Guin have 
written about the 
computer as a libera- 
tor. They imagine 
computerized societ- 
ies where work is less 
arduous and time-con- 
suming. They see peo- 
ple free to use their 
minds in creative 
ways and their time 
to perform interesting 
and varied tasks. 

At 9to5, we think 
these are wonderful 
visions. And we be- 
lieve computers could 
benefit both workers 
and work. Unfortu- 
nately, what we find 
in the automated of- 
fice is much less than 
ideal. 

Here is what we 
would like to see — 
and what we think is 
possible. 

First, we want 
more say over the 
quality of our jobs. 
The great beauty of 
the new technology is 
its flexibility. It gives 





us the opportunity to 
carry out work in doz- 
ens of ways. And we 
want this flexibility 
to be used to create 
jobs rich in variety, 
responsibility and au- 
thority. 

We want the tech- 
nology used to build a 
work force that has 
many rungs in its job 
ladders. We are cur- 
rently moving toward 
a polarized work 
force with jobs at the 
top for a small elite 
and dead-end jobs at 
the bottom for the 
rest of us. 

One way to get of- 
fice workers to move 
up that ladder is to 
train them to use a 
full spectrum of skills 
on the new equip- 
ment. 

We must move to- 
ward better pay. To- 
day, the computer en- 
ables companies to 
increase productivity 
at the bottom line, but 
those of us who are 
speeding up the out- 
put and intake are not 





COMMENT 


paychecks to match 
our contributions. 

We deserve 
healthy work places. 
Space-age technology 
should not be a haz- 
ard to workers’ 
health. We need safe 
office design, along 
with a system of work 
breaks and job rota- 
tion, so that we don’t 
lose our eyesight, the 
use of our hands or 
our mental health. 

Most of all, we 
would like manage- 
ment to work with us 
to create an office we 
look forward to going 
to, where we use our 
minds, where we earn 
enough to feed our 
families and where 
we won’t get hurt in 
the process. Does it 
sound like utopia? We 
think it could be our 
reality. 


KAREN NUSSBAUM 


Executive Director, 9 to 5 
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control it produces in some work- 
ers. The use of computers to keep 
track of worker productivity — 
how many breaks they take, the 
number of phone calls they make 
and how fast they type — merely 
aggravates such feelings. Even 
some industry sources will private- 
ly acknowledge that techno-stress 
is a problem. 

In 1982, IBM entered the infant- 
robot market with a one-armed pro- 
grammable robot system that could 
be connected to a personal comput- 
er. The Japanese have unveiled a 
robot that is capable of reading 
books to the blind. General Dynam- 
ics Corp. is constructing robots that 
can be programmed to train marine 
mammals. 

Robots have arrived. Guided by 
artificial intelligence, they will 
soon run factories and hospitals, 
mine the deep seas, explore space, 
perform rescue missions, attend to 
agriculture, teach in our schools 
and tend to our cows. Robotics, 
however, is still in its infancy. 

Up to now, Japan has been the 
leader in this field, followed closely 
by the U.S., West Germany and 
Sweden. And 
the US: is 
catching up 
fast. Our robot 
population is 
expected to 
reach 72,000 by 
1988; experts 
forecast it will 
exceed 260,000 
by 1993. But ro- 
botics also car- 
ries with it a hu- 
man price tag — 
before the end 
of the century, 
one-third of 
America’s work 
force may find 
itself replaced 
by robots. 

Robots are the shock troops of 
the Computer Age. Plans are on the 
drawing boards to develop an en- 
tire generation of sophisticated 
home robots that could become 
standard household fixtures by the 
end of this century. 

However, robots are more than 
merely mechanical servants; they 
are the link between the computer 
and the world at large. They are 
guided by a microcomputer that 
can be programmed to direct them 
to perform specific tasks. Once pro- 
grammed, they often need little hu- 
man intervention. 


Dark side 


But robotics also has its dark 
side. When computer brains mal- 
function, disaster can ensue. 

@ A malfunctioning computer at 
the University of Florida’s Center 
for Intellectual Machines and Ro- 
bots caused a robot to go berserk 
and destroy valuable property. 

@ In Japan, a malfunctioning ro- 
bot killed one of the mechanics sent 
to fix it. 

Experts predict that by the end 
of this century, robots will possess 
many human attributes. They will 
be able to distinguish human 
voices, smell smoke, taste food and, 
armed with artificial intelligence, 
even duplicate our innermost feel- 
ings. There is even talk in some 
legal circles of enacting a bill of 
rights for robots. The robots are 
fast taking over. 

The daily newspapers carry sto- 





Guided by artificial in- 
telligence, robots will 
soon run factories and 
hospitals, mine the 
deep seas, explore 
space, perform rescue 
missions, attend to ag- 
riculture, teach in our 
schools and tend to our 
cows. 





ries about test-tube babies, but sci- 
entists are looking even farther 
down the pike to a generation of 
test-tube computers. The idea is to 
use genetics to turn molecules and 
bacteria grown in a laboratory en- 
vironment into powerful computer 
circuits — in other words, to re- 
place the billions of molecules that 
now make up a silicon chip with a 
single laboratory-grown molecule; 
to construct super-sophisticated 
computers. The Japanese, quick to 
see commercial opportunity, are 
fast moving into this area. 


‘Living’ chips planned 


Plans are also on the drawing 
board in the U.S. to construct living 
computer chips. Researchers at the 
National Institute of Health have 
already isolated amino acids, the 
building blocks of life, that can be 
used to construct powerful living 
computer chips. EMV Associates, a 
high-tech research firm based in 
Rockville, Md., plans to have a pro- 
totype of the amino acid-based 
computer chip within the next five 
years. 

These living chips would be 
more than one 
billion times as 
powerful as 
their silicon 
counterparts. 
Visionaries also 
dream of im- 
planting living 
chips between 
neurons in the 
brain, giving it 
the ability to 
communicate 
directly with 
computers. 
There are even 
plans to turn 
brain cells into 
tiny computers 
and link them to 
giant communications networks, 
enabling the brain to communicate 
with computers many thousands of 
miles away. 

Science fiction writers have pic- 
tured a future with colonies in 
space, floating cities in our oceans, 
super-human robots and genetic en- 
gineering. All this is the offing, and 
it will be made a reality by the 
computer revolution — by ultra- 
fast computers that think and com- 
municate not only with other com- 
puters but also with humans. But 
the Computer Age also raises dis- 
turbing legal, moral and political 
questions. High-tech America needs 
revisiting. 





Bequai is a Washington, D.C.- 
based attorney. Excerpted from 
Techno-Crimes, copyright 1987, 
D.C. Heath and Co. Published by 
Lexington Books. 
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Walter Wriston 


The information explosion and 
the global marketplace — 


alter Wriston created the world’s leading international 

banking institution and revolutionized the global bank- 
ing environment in his 17 years as chief executive officer of Citicorp. 

Though he retired as Citicorp chairman in 1984, Wriston still works 

out of the corporation’s executive headquarters in New York. He is 
chairman of the President’s Economic Advisory Board and director of 
the Council on Foreign Relations, Inc. In an interview with Compu- 
terworld senior writer Michael Sullivan-Trainor, Wriston presents his 
views on the role computers play in the success of American business. 


What are the major ways computer technol- 
ogy has changed the nature of business? 

WRISTON: The major thing it has done is 
create a global marketplace by tying the world 
together through an electronic infrastructure. 
This is the first time in history that has 
happened. What that means is that America is 
a big market, but it is only a subsection now of 
a global market, and the impact on business 
and business management is tremendous. 


How does that affect American business- 
men, being part of a global marketplace? 

WRISTON: It means, for example, that it’s a 
matter of indifference now to an American 
chief financial officer whether he raises his 
capital in New York or London or Hong Kong. 
He goes where the best deal is, and it can be 
done literally in hours where it used to take 
sometimes weeks or months. 

The second thing that technology will do is 
flatten all corporate organizations by remov- 
ing layers of management. The assembly line 
really created middle management by having 
folks around who made sure the fender got to 
the right place at the right time and so forth. 

If plants are now run by digital-controlled 
tools, those people’s jobs tend to become re- 
dundant. If people have CRTs on their desks 
from which they can call up information on 
sales and inventory or whatever, they don’t 
have to go and ask their former boss about 
those things. So I would predict that many 
layers of management will be eliminated over 
time by the information explosion. 


Is there a tendency now for businesses to 
rely too heavily on the use of computers and 
information technology? 

WRISTON: I think we have jumped over 
that point. We’re at the point now where you 
can’t go back again. The 200 million shares 
traded each day on the New York Stock Ex- 
change couldn’t be handled by clerks any 
more than the switching centers of the tele- 
phone system could be handled by operators. 
There aren’t enough people in the world. You 
can have some nostalgia for yesterday, but 





we’re not going to go back there. 


So it’s gone beyond the point of wanting to 
use this technology — it’s a must-use situa- 
tion now? 

WRISTON: Exactly. I believe that corpora- 
tions will over time appoint chief information 
officers, just as we today have chief financial 
officers. They may be one in the same person, 
but we'll see a marriage of competitive market 
data with internal MIS. 


With the U.S.’s technological edge, why is 
American business still losing out to foreign 
competition in certain markets? 

WRISTON: Our lead in technology is on the 
innovative side, the inventive side, while the 
Japanese tend to lead on the manufacturing 
side. In the moving of the technology from the 
laboratory to the production line, I think we 
may be slightly behind. We just haven’t put 
our minds quite as much as we might have on 
the manufacturing side, but I think that is 
rapidly being repaired. 


Where would you rank the use of information 
technology as a factor in Citicorp’s ability to be 
competitive? Is it the most important factor? 

WRISTON: No. The most important factor is 
the quality of the people. That’s the most 
important factor in any business. Information 
is just a tool. The quality of the tool, its 
sharpness, its timeliness is very important. 
Whether the information is built by a fellow 
writing on a yellow pad with a pencil or 
whether it comes up on the screen, it’s still a 
tool. 


When you were Citicorp’s CEO, did you push 
for an increase in the investment in data pro- 
cessing or information technology? 

WRISTON: Not in data processing alone, 
but we were spending several hundred million 
dollars on technology which covered every- 
thing from expert systems and formatting 
money transfers to transponders on the Wes- 
tar Satellite and hardware and software for 
good response times on credit cards and cash 





machines. We spent a great deal of money on 
it. We still are. 


Citicorp’s new CEO comes from a computer 
background. Is his appointment recognition of 
the importance of technology to the company? 

WRISTON: He knows much more about it 
than I do. He has a better understanding of the 
market picture, for example. There’s over a 
trillion dollars every day that changes hands 
in the New York markets, not counting the 
stock market. So understanding how to ac- 
count for that, control it and keep track of it is 
clearly a technical problem. 


Where is this technology taking us? 

WRISTON: What’s going to happen is the 
interface between man and machine is going 
to get easier. What is laughingly called user- 
friendly software is going to evolve clearly 
into the spoken word, and there will be very 
much more simple ways to access, display and 
manipulate data than we now have. 


So basically, the tool will be easier to use. 
But do you think the impact of computer tech- 
nology on business will be any different than it 
is now? 

WRISTON: We will have greatly accelerated 
more of the same. I think that expert systems 
and artificial intelligence will become more 
the norm. You'll see expert systems selling 
products on screens in bank lobbies. 

A person would go up to one of these 
machines and ask about a complex account 
and he can query: What is the interest on the 
balance, do I get checks free, can I invest it in 
a tax free fund, can I fix it so my checks won’t 
bounce, can I do brokerage transactions? Any- 
thing anybody wants to know, the machine 
will tell them. 


Will the resistance to technology lessen as 
it becomes easier to use? 

WRISTON: Sure. I watch my 8-year-old 
grandson sitting in front of a Macintosh com- 
puter and it makes me feel a little inadequate. 
We’re training a whole generation of people. 
My generation grew up with a pencil anda 
pad, and the next generation had a big argu- 
ment whether hand-held computers were legal 
in classrooms. 

This generation growing up now will think 
absolutely nothing at all about using a person- 
al computer as a tool for all kinds of things. 
They'll be as computer literate as we were 
arithmetically literate. 
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Quill-pen days 
vs. Oh-SO-easy 
word processing 


BY RUSSELL BAKER 





For a long time after going into 
the writing business, I wrote. It 
was hard to do. That was before 
the word processor was invented. 
Whenever all the writers got to- 
gether, it was whine, whine, 
whine. How hard writing was. How 
they wished they had gone into dry 
cleaning, stonecutting, anything 
less toilsome than writing. 

Then the word processor was 
invented, and a few pioneers 
switched from writing to process- 
ing words. They came back from 
the electronic frontier with glow- 
ing reports: “‘Have seen the future 
and it works.” That sort of thing. 

I lack the pioneer’s courage. It 
does not run in my family, a family 
that arrived on the Atlantic beach 
300 years ago, moved 50 yards in- 
land for security against high tides 
and has scarcely moved since, ex- 
cept to go to the drugstore. Timid 





genes have made me. I had no stom- 
ach for the word processor. 

Still, one cannot hold off forev- 
er. My family had given up saddle 
and stirrups for the automobile, 
hadn’t it? Had given up the candle 
for the kerosene lamp. I, in fact, 
used the light bulb without the 
slightest sense of betraying the sol- 
id old American values. 

And yet. . .my trade was writ- 
ing, not processing words. I feared 
or detested almost all things that 
had “processing,” “process” or 
“processed” attached to them. An- 
nouncements by airplane personnel 
that I was in a machine engaged in 
“final landing process” made my 
blood run cold. Processed words, I 
feared, would be as bland as pro- 
cessed cheese. 

So I resisted, played the old 
fuddy-duddy progress hater when 
urged to take the easy way and 
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switch to processing words. 

When former writers who had 
turned to processing words spoke 
of their marvelous new lives, it was 
the ease they always emphasized. 

So easy — the processing pro- 
cess made life so easy (this was 
what they always said) — so infi- 
nitely easier than writing. Only an 
idiot — and here I caught glances 
fraught with meaning — only an 
idiot would continue to suffer the 
toil of writing when the ease of 
processing words was available to 
be wallowed in. 

To shorten a tedious story, I ca- 
pitulated. Of course I had doubts. 
For all those years I had worked at 
writing only because it felt so good 
when you stopped. If processing 
words was so easy, would there be 
any incentive left to write? 

Why are we moved to act against 
our best judgment? Because we fear 
public abuse and ridicule. Thus the 
once happy cigarette addict is bul- 
lied out of his habit by abuse from 
health fanatics, and the author 
scratching away happily with his 
goose quill puts it aside for a type- 
writer because he fears the con- 
tempt of the young phalanxes cry- 
ing, “‘Progress!”’ 

My hesitation about processing 
words was being noticed by aggres- 
sive young persons who had pro- 
cessed words from their cradles 
and thought the spectacle of some- 
one writing was as quaint as a 
four-child family. I hated being 
quaint. I switched to processing 
words and — man alive! Talk about 
easy! 

It is so easy, not to mention so 
much fun — listen, folks, I have 
just switched right here at the start 
of this very paragraph you are 
reading — right there I switched 
from the old typewriter (talk about 
goose-quill pen days!) to my word 
processor, which is now clicking 
away so quietly and causing me so 
little effort that I don’t think Pll 
ever want to stop this sentence 
because — well, why should you 
want to stop a sentence when 
you’re really well launched into the 
sentence — and it’s so easy just to 
keep her rolling and never stop 
since, once you do stop, you are 
going to have to start another sen- 
tence, right? — which means com- 
ing up with another idea. 

What the great thing — really 
great thing — really and truly 
great thing is about processing 
words like this, which Iam now 
doing, is that at the end, when you 
are finally finished, with the piece 
terminated and concluded, not to 
say ended, done and thoroughly 
completed to your own personal, 
idiosyncratic, individual, one-of-a- 
kind, distinctive taste, which is 
unique to you as a human person, 
male or female, adult or child, re- 
gardless of race, creed or color — 
at the end which I am now ap- 
proaching on account of exhausting 
available paper space the process- 
ing has been so easy that I am not 
feeling the least, slightest, smallest 
or even somewhat minuscule sensa- 
tion of tired fatigue exhaustion, 
thus being trapped into the time- 
wasting thinking process, which 
just about does it this week, space- 
wise, folks. 





Copyright 1985 by The New York 
Times Co. Reprinted by permis- 
sion. 
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Coulda PC 
ever work 
likea TV? 


BY DAVID KAY 


President, Kaypro Corp. 








Let’s face it. The personal com- 
puter, as powerful and versatile as 
itis, has along way to go before 
it’s thought of as a member of the 
family. Granted, it is a highly use- 
ful tool on the desktops of U.S. 
business. For word processing, data 
base management and financial 
analysis, there’s nothing like it. 
But for all the promises, all the 
hoopla about computers changing 
our lives, Iam not convinced. 

For most people, the television, 
the automobile and even the VCR 
play a much more prominent role in 
the daily routine. However, those 
of us involved in the shaping of the 
industry’s future are certainly 
looking to change that. We are busy 
working on critically important 
ideas for business and industry 
that should help fulfill some of the 
great expectations that were ex- 
pressed when microcomputers 





came on the scene. 

For example, anyone who has 
heard the standard PC’s ‘“‘music”’ 
knows it is to music what air fresh- 
ener spray is to the scent of a rose. 
These rudimentary beeps, squeaks 
and trills are a reminder of just 
how far we have to go. 

The computer has the potential 
to be as entertaining as the TV, as 
educational as the classroom and as 
easy to operate as the VCR — may- 
be even more so. But it will take 
some work. And, as in the past, the 
natural migration of computer ad- 
vancements is from aerospace and 
other industries to business and, 
finally, the home. 

Because of the rapid changes in 
technology, we need to build com- 
puters that do not become obsolete 
the minute something ‘‘new and im- 
proved” hits the market. 

Another important step for our 





Now you can input 


That's 10-20 times faster than humanly possible. And 100 times more accurate. 


one 


Take your index finger. 
Extend until almost straight. 
Run its tip along the smooth edge 


of the CompuScan PCS, stopping at 
the “start” button. Press lightly. 


That’s all there is to entering an average 600 words per 
minute into your word processor or IBM-compatible PC. Because 
that’s all there is to operating the new low-cost, high-speed desktop 
Personal Computer Scanner (PCS) from CompuScan. 

PCS makes manual rekeying obsolete. Just stack up to 50 
documents into its loading tray, press one button, and the 
autofeeder enters a page of typed copy every 30 seconds. 


PCS is also extremely versatile. It recognizes virtually every popular office typestyle. Different page sizes. 
Varied linespacing. Narrow and wide margins. And PCS can even enter pictures, illustrations and line drawings. 
But then that’s the beauty of PCS — from paper to computer in seconds. 

Yet for all its advanced features, the PCS is surprisingly affordable — about half the price of previous scanners. 
And its compact, desktop size makes it the hands-down 


industry is to build more standard 
functions into computers. I often 
hear people complain that they 
were led to believe that computers 
could perform myriad tasks. They 
buy one, take it home or to the 
office, plug it in — and wait for it 
to do magic. 

Without software and some skill 
in running them, computers are not 
too exciting. Wé are working to- 
ward more standard functions, 
such as quality sound, word pro- 
cessing and printing, networking 
and a whole lot more. In addition, 
we would like to reduce the amount 
of time (and the amount of reading) 
it takes to get comfortable with 
these boxes full of promise. 

Certainly, all of us in the impor- 
tant and changing industry are 
working to perfect our products. 
We are also paving the way for the 
next generation of computers. 

In the next five to 10 years, we 
will see an appreciable growth in 
expert systems — software pro- 
grams capable of certain types of 
decision making. But this powerful 
software makes some demands on 
computer hardware that the cur- 
rent generation of computers will 
have trouble satisfying. More ran- 
dom-access memory and huge in- 


The computer has the 
potential to be as en- 
tertaining as the TV, 
as educational as the 
classroom and as 
easy to operate as 
the VCR — maybe 


even more so. 
eee 


creases in the speed of program 
execution will be needed to bring 
expert systems into the workplace. 

The computer has found its nat- 
ural habitat in business. However, 
in the next decade, we all must 
work to expand the market. To do 
this may require rethinking the 
way we interact with the ma- 
chines. 

In addition to better, more er- 
gonomically logical keyboards, we 
are evaluating voice-activated sys- 
tems, touch-screen advancements 
and other more familiar methods of 
interaction. Computer controls may 
someday work like those of a TV or 
VCR. To change a program, you’d 
change the channel. 

With both computer hardware 
and software, we have reached a 
phenomenal level of sophistication 
— yetit is only natural to press for 
more. 

We need greater memory capaci- 
ty, vastly improved software and 
more to begin to fulfill the promise 
of the computer age. To ask com- 
puters to be smart — to perform 
even the most elementary of tasks, 
like telling the difference between 
a dog and a cat — is still more a 


challenge than a reality. 

But, conveniently, just as in the 
ending of 2001: A Space Odyssey, 
we are in the driver’s seat. 
Through our imagination and our 
willingness to work out the bugs, 
the computer can continue to re- 
lease us from drudgery and fulfill 
more of its promise. 


choice for all your office applications. 

The CompuScan PCS. It puts high-speed text entry at 
your fingertips. For more information, call toll-free: 
1-800-631-0951. In NJ: 201-575-0500. 
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made us your choice. 


Telex is the #1 3270 alternative for a lot of good reasons. Whether it’s displays, printers, 
control units, or intelligent workstations, we offer a choice. Our displays provide a 
variety of screen sizes with monochrome and color options. Our printer line offers 
. convenient screen printing and high-speed output capa- 
bilities. Our control units communicate with multiple hosts 
_ and support extended display functionality. And our 
intelligent workstations are expandable across a variety 
of system environments. 
Telex is the low cost 3270 alterna- 
tive, too. It starts with a 
choice of economically 
priced, plug compatible 
—e— displays and printers. 
And with Telex, low cost dec t mean fewer features. Total 
plug compatibility, together with many standard and optional 
features, makes Telex the 3270 choice for value. 
We're integrating technology, too. Our new C078 terminal has , 
user defined function keys, portable memory, up to seven windows, built-in telephony 
and 3270 plug compatibility. Our 274-C2 control 
unit with Multiple Logical Sessions 
(MLS), dual IBM host communications, 
and ASCII Host Connect, delivers en- 
hanced user access and flexibility to 
host data resources. 
Telex offers a wide selection of service 
"=, plans. And, with over 2,000 service and 
support people worldwide, Telex backs up 


SS 3=your choices when and where you need it. 
It takes a lot to be #1. More that products. More > 


than economy. And more than service. It’s all of 
these together with flexibility, options, and plug 
compatibility that has made Telex the #1 
3270 alternative. 

For more information call 1-800-331-2623, ext. 
3284 (in Oklahoma call 918-628-3284). 


The #1 
3270 Alternative 


TELEX. 
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Learning 
to learn: 
Changing 
our schools 


Today’s demanding information 
age requires world-class 
educational system in the U.S. 


BY DAVID KEARNS 


| Chairman, Xerox Corp. 


ver the last de- 

cade, we’ve all 
seen and read stories about 
America’s widening competi- 
tive gap — especially with the 
Japanese. American industry 
has worked hard to narrow 
that gap, and we’ve made 
some pretty decent progress so 


far. But in the long run, none of it will do us 
any good if we don’t narrow the education gap 
in our public schools. Indeed, most experts 
agree that the basic reason for Japan’s ex- 
traordinary economic growth is its education 
system. 

Japanese high school students have the 
highest measured IQs and the highest test 
scores. Ninety-five percent of them graduate 
with a high school diploma that is the equiva- 
lent of two years of college in this country. 
There is no question that the Japanese have 
the best educated work force in the world. 
That’s where our competitive position will 
suffer the most, because our schools are sim- 
ply not turning out the kind of people we 
need. 

The American work force is in grave jeop- 
ardy — and so is our economic survival. As a 
businessman and as a citizen, that alarms me. 
It should alarm everybody else in this coun- 
try, too. Every year, our high schools turn out 
700,000 functionally illiterate graduates; 
700,000 more drop out every year. In 16 
states, dropout rates range from 26% to 42%, 
with most big cities falling in the high end of 
that. 

A recent study by vhe National Assessment 
of Educational Progress found that only two 
out of five students could draw correct infer- 
ences from a set of facts, and only one out of 
seven could write a good essay. In 1972, 
64,000 young people had Scholastic Aptitude 
Test verbal scores of 650 or higher, but in 
1982 that number was cut by more than half 
to only 29,000. In math scores, the decline was 
23% for the same group. There has been some 
improvement in those numbers recently, but 
it’s not nearly enough. 

















The failure of our schools to teach adequate 
basic skills is imposing enormous costs, and 
business is paying a big part of the bill. 
American business will have to hire more than 
a million new workers a year who can’t read, 
write or count. Teaching them how, and ab- 
sorbing the lost productivity while they’re 
learning, will cost industry $25 billion a year 
for as long as it takes — and nobody seems to 
know how long that will be. 

Three out of four major corporations are 
already giving new workers basic reading, 
writing and arithmetic courses. Corporations 
spend $210 billion a year on training — at 
Xerox, we’ll spend $210 million in 1986, alone. 
It’s hard to believe, but adding $25 billion a 
year for remedial training has become a neces- 
sary cost of doing business. 

Even without the high cost of remedial 
training, industry’s training bill will keep 
growing, because we are entering an era of 
lifelong learning that merges work and educa- 
tion. The office, not the factory, is the center 
of our working lives. The backbone of the new 
American work force will be people who deal 
mainly with the formation and refinement of 
ideas. Most jobs will be restructured at least 
once every seven years. By 1990, three out of 
four jobs will require some education or tech- 
nical training after high school. 

We’ll need people who have learned how to 
learn. We’ll need people who can absorb new 
ideas, people who can share those ideas easily 
with others. All of us will have to deal with 
more information faster, because it is the 
commodity that provides the competitive 
edge. 

I’m a businessman, not an educator, but it 
seems to me that we have to rethink our 
education system from the ground up. The 
people who will run our companies and our 
government and our institutions in the year 
2000 are here today — in kindergartens and 
grade schools and high schools. We should 
look at some radically different ways of edu- 
cating those children and some radically dif- 
ferent ways of running the schools they’re in. 

Business is often accused of having a myo- 
pic vision that can’t see beyond the next 
quarter, and I’ll admit that there’s probably 
some truth to that. But this is one issue on 
which we’re all going to have to take a long- 
term view. 

If we want to have sustained progress, we 
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have to recognize that changes are no substi- 
tute for structural reforms. At Xerox, for 
example, we realized that we couldn’t beat our 
Japanese competitors just by tinkering with 
our production methods. So, we revolutionized 
the way we do things. We restructured every- 
thing — from the way we manufacture to the 
way we design, even to the way we think. We 
reorganized our entire organization to become 
more productive and more effective. 

I think our public schools have to do the 
same thing. Public education is the most hier- 
archical institution we have left in this coun- 
try. Schools are still organized on the factory 
model, with students rolling along assembly 
lines. That worked when industry was orga- 
nized the same way. But today, business is 
adopting leaner structures and greater auton- 
omy for workers, professionals and managers. 
Just as business had to reorganize to meet 
competition, our schools will have to reorga- 
nize to do the job society needs them to do. 

You can’t build a world-class company on 
outmoded organizational structures. We’ve 
learned that in American business. And you 
can’t build a world-class education system on 
outmoded structures, either. But it seems 
we've yet to learn that in American education. 

Why can’t schools organize themselves the 
way the best high-tech companies do — with 
flat, lean structures that bring them closer to 
their customers and encourage creativity and 
responsibility? Why not operate year-round, 
stay open beyond the hours of nine to three 
and teach a core curriculum of the skills our 
economy needs? Above all, why aren’t schools 
demanding more from our children — more 
achievement, more accountability? 

The kinds of changes I’m talking about 
aren’t going to happen overnight. Reform and 
reorganization are long-term goals that could 
take an entire generation to achieve, and I 
don’t think we have that much time. 

Business has the biggest and most efficient 
training system in the world already in place. 
We can continue to use it to help bridge the 
gap, but in the long run, I’m convinced that 
business cannot — and should not — provide 
basic education for its employees. 

That task belongs to the schools, and we’ve 
got to help make them do it and do it right. We 
don’t really have a choice, because the quality 
of our work force is a survival issue for 
America. 
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BY RICHARD CRANDALL 


Executives’ use of infor- 
mation systems will pro- 
duce the biggest payoff the 
computer has yet offered 
to the corporation. 

The computer industry 
was built on the tactical 
and production applica- 
tions needed for day-to- 
day business operations. 

While highly valuable in 
their own rights, financial 
accounting systems, pay- 
roll, production control 
and the like have done lit- 
tle to answer the strategic 
questions of the executive, 
including: 

What are the profitabili- 
ty trends of the most re- 
cent products in the mar- 
ket? 

What is the pro forma 
return on investment of 
the acquisition we are con- 
sidering? 








Reweaiee systems catch on 
— the second time around 


Where are the five larg- 
est deviations from prod- 
uct quality goals and what 
is the forecast trend? 

With answers to ques- 
tions like these, executives 
using good judgment can 
save or earn millions of 
dollars for their company. 

Twenty years ago, the 
first management informa- 
tion systems failed because 
of the poor condition of 
the underlying data. Now, 
after 20 years of refining 
the operational systems, 
there is so much data the 
executive is drowning in 
reports. Executives ask for 
less, not more. They want 
information that is rele- 
vant for strategic uses and 
delivered quickly. 

Today we areona 
threshold in the market. 
Under the new banner of 
“executive information 
systems,” we are begin- 
ning to serve the higher 





level executive who is un- 
trained in computer use. 
Using the distributed pow- 
er and ease-of-use possibil- 
ities of the personal com- 
puter and the touch screen, 
we are providing execu- 
tives with fingertip access 
to information on critical 
success factors strategic to 
their business operation. 
And this time, 20 years af- 
ter the first attempt, it’s 
working. 








| 25% fewer parts because of machining errors, he says, but 
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Factory automation and jobs, too 


actory automation does not always mean worker dis- 

placement. General Electric Co.’s Major Appliance Busi- 
ness in Louisville, Ky., proved this with a major overhaul of 
its dishwasher manufacturing plant in 1983. The project 
was the pilot for a five-year plan involving a $1 billion 
investment and all six appliance plants in the Louisville 
manufacturing complex. 

GE spent $60 million on redesign and retooling. Roughly 
60% of the assembly and subassembly areas was affected, 
with automated systems installed for materials handling, 
production tracking and inventory control. The company 
brought in robots to handle heavier or less desirable jobs 
such as spray painting. But not all of the money went into 
automated systems; some went to preconstruction engineer- 
ing of an improved product. 

“We didn’t just automate the process,” says James Allen, 
manager of communications and community relations. ‘“We 
did it in conjunction with an effort to improve the product.” 
And that, he adds, is probably one of the key reasons that 
post-automation increases in business were great enough to 
keep employment stable. The dishwasher plant employed 
1,500 people before automation. Today, with the same 
number of employees, the plant produces more than 100,000 
additional units per year. 

Layoffs were unnecessary, according to Allen, because 
GE’s share of the dishwasher market also increased from 
30% to 40% after both product and plant were redesigned. 
Consumers reportedly like the new and lighter plastic wash- 
er frame. They may also have been influenced by the 
improved reliability resulting from automated rmanufactur- 
ing controls that allow quality checks at every stage of the 
assembly process. Not only is GE having to scrap 20% to 


the service call rate has been halved. 

GE does not claim that factory automation will never 
result in layoffs or even that the same happy combination of 
high tech and full employment can be duplicated in all of its 
Louisville appliance plants. 

‘All we are saying,” Allen explains, “is that givena 
favorable economy and proper planning, automation can 
actually bring about enough of an increase in business to 
create new jobs for the ones it has replaced.” 


COMMENT 


t Rockwell Internation- 
al, as with other large 

organizations today, com- 
puters have become integral 
to our management systems 
and procedures. 

Supercomputers handle 
complex analysis; main- 
frames store and analyze 
basic business data; com- 
puter-aided design and 
manufacturing and comput- 
er-integrated manufactur- 
ing installations increase 
productivity and quality in 
manufacturing operations; 
and minicomputers are used 
in many applications 
throughout our plants, re- 
search facilities and offices. 

Personally, however, it is 
the microcomputer which 
most directly affects my 
business day. Micros pro- 
vide the memory, access to 
key commercial data bases 
and communications capaci- 
ty for me to accomplish 
more in a few minutes than 
I could in hours before. 

Reports, files and itiner- 
aries are at my fingertips 
and always up to date. I can 
stay current minute by min- 
ute on our company’s per- 


formance and that of com- 
petitors. 

Details on fast-breaking 
news events affecting the 
business may be retrieved 
easily. And when those 
events generate additional 
questions, a quick query to 
a data base comes up with 
the anwers. 

In short, the microcom- 
puter keeps track of the de- 
tail with minimum personal 
effort and keeps me in 
touch with events outside 
the company. 

Without question, the 
computer has become an in- 
dispensable tool in every 
facet of our business. 





ROBERT ANDERSON 
Chairman, Rockwell International Corp. 
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Renaissance, 
revolution & 


MIS tyranny 


Technical pioneers may 
regret it, but computing 


is out from the glass wall SN 


BY EDWARD ESBER JR. 


Ce eeeesseececsscces eeeeessoss . 


Chairman, Ashton-Tate 


I met my first computer when I 
was in high school in Cleveland. It 
wasn’t my computer — it wasa 
mainframe somewhere at the other 
end of the phone line, and I had to 
share it with strangers. This was 
the late 1960s, the Middle Ages of 
computing, when we huddled like 
cloistered monks safe in the knowl- 
edge that we had cornered the mar- 
ket on computer literacy. 

I knew then that computing 
would change my life. But few an- 
ticipated what would follow so 
quickly. Computing experienced a 
renaissance (the emergence of mi- 
croprocessors and the new breed of 
entrepreneurs of the 1970s), wars 
of liberation (the personal comput- 
er revolution), and now, the En- 
lightenment (the pervasive role of 
personal computing in corpora- 
tions, smaller businesses and the 
home). 

And it has changed the lives of 
millions. The barriers have fallen; 
computing is for the masses, and 
there is no turning back. 


Dramatic changes 


The personal computing indus- 
try itself has changed dramatically 
since the day I created my first 
Visicalc spreadsheet. The founders 
of microcomputer software compa- 
nies and the original PC hardware 
companies were counterculture 
mavericks. And the first users 
were technical hobbyists and early 
adopters. 

They took their PCs to their of- 
fices and used them to bypass the 
bottleneck of the mainframe CPU. 
Co-workers followed suit, and a mi- 
cro revolution was under way, 
waged against unusable software 
and inaccessible computer re- 
sources. 

Times have changed. The per- 
sonal computer is a serious busi- 
ness tool. Users are not technical 
pioneers but professionals who 
need a productivity tool to solve 
their business problems. Expendi- 
tures for micros and PC software 
have reached a significant level in 
corporations. 

While microcomputer software 
companies have caused fundamen- 
tal changes in the computer soft- 





ware industry in terms of computer 
accessibility and software usability 
by a broader audience, the leading 
companies of tomorrow will be 
computer software and services 
companies. The major distinctions 
between software for microcom- 
puters, minis and mainframe com- 
puters have already begun to blur. 

There are people today who, like 
old revolutionary cadres, claim 
that the personal computer revolt 
is over. They long for the old anti- 
establishment days. They lament 
that microcomputers today have 
become an integral part of corpo- 
rate computing. 

Well, it is true that the days of 
scrawling “Up against the wall, 
MIS” on the washroom walls have 
passed. But the PC revolutionaries 
won! Personal computer users are 
less elitist than ever before. Corpo- 
rate America has embraced person- 
al computing. 

More important, it has embraced 
the concept that people need the 
power, accessibility and indepen- 
dence of their own computer on 
their desktop. 

And to those who complain 
about the tyranny of MIS, I main- 
tain that the person in the next 
office has as much influence over 
what software package someone 
uses as anyone from on high. 

Vendors and micro managers are 
both focusing on new issues: user 
productivity, user support and con- 
nectivity, to name a few. A new 
results orientation is driving the 
development of new technologies 
— from the multitasking capabili- 
ties and graphics metaphors of new 
operating systems to the linking of 
personal computers to larger sys- 
tems to run new applications and to 
access corporate data. 

Meanwhile, the barriers to com- 
puting continue to fall. As the 21st 
century approaches, personal com- 
puters will be used by a broader 
range of people and will become a 
transparent part of our environ- 
ment. My children’s level of com- 
puter literacy will make my genera- 
tion look like cavemen. 

Using computers and accessing 
information from data bases will 
become more natural and less ob- 
trusive. 

And as computer literacy be- 
comes more widespread and people 
become more information rich, 
their potential as individuals will 
continue to expand. 


Need consumer support? Check with the data base 


t the Center for the Study of 

Services, a nonprofit consumer 
information organization in Wash- 
ington, D.C., 10 personal computers 
churn out dozens of varieties of 
price and value analyses on every- 
thing from plumbers to long-dis- 
tance telephone services. 

Until a little more than a year 


ago, tre 12-year-old center owned a 


couple of Kaypro Corp. computers 
but did most of the ratings and 
comparisons for its consumer 
guides and publications by hand, 
relying on a service bureau for oc- 
casional help with large surveys. 
Today the center’s equipment in- 
cludes several IBM Personal Com- 
puters and PC XTs, a couple of 
Compaq Computer Corp. portables 
and four Leading Edge Products, 
Inc. microcomputers. 

What pushed the center into 
full-scale deployment of microcom- 
puters for consumer advocacy was 
the decision to provide a new and 
more personalized type of service 
— helping consumers choose a 
long-distance carrier. 

Telephone customers can now 
send their call records to the center 
and obtain an analysis of what 
they could expect to pay for com- 
parable service from each of the 
carriers vying for their business. 
The service runs an analytical pro- 
gram specially created for the pur- 
pose in Ashton-Tate’s Dbase III. 
Fees start at $10 and increase with 


the length of the billing records. 


According to founder and Presi- 
dent Robert Krughoff, this service, 
which has already been used by 
between 5,000 and 6,000 consum- 
ers, represents just one of many 
instances in which computerization 
enhances the center’s ability to in- 
form the public. 

“We did a supermarket survey 
in May that covered the two areas 
where we publish our Consumer’s 
Checkbook magazine — the Wash- 
ington metro area and the San 
Francisco Bay area,” Krughoff 
says. “For each area, we compared 
about 35 supermarkets, looking at 
roughly 130 items. But we didn’t 
stop there; we also ranked them on 
pricing for individual categories 





like meat as well as the whole mar- 
ket basket and even included a sec- 
tion showing what the impact 
would be if supermarket brands 
were substituted for major labels.” 

Krughoff estimates that comput- 
erization has increased the center’s 
own value by 10% to 20% in terms 
of the information it can provide to 
consumers. “It is particularly im- 
portant,” he says, “in situations 
where there is no single right or 
best answer, because the needs of 
each consumer are different.” 

In addition to long-distance tele- 
phone selection, many other areas 
could be addressed. “I can see the 
same needs existing in terms of 
shopping for various kinds of in- 
surance,” he says. ‘““And even when 
it comes to supermarkets, what is 
best for me may not be best for 
you.” 

The only problem with comput- 
ers, according to Krughoff, is that 
they open up so many possibilities 
that it is easy to let your enthusi- 
asm run away with you. The cen- 
ter’s data base for a new publica- 
tion called Bargains includes 
descriptions of more than 1,000 
popular big-ticket consumer prod- 
ucts and tabulations of dealer 
prices in Washington and San Fran- 
cisco. Now under consideration is a 
telephone interface that would al- 
low consumers to call in and 
browse. 

“Right now, we’re just playing 
with the idea,” Krughoff says. 
“Providing interactive access 
seems to make sense, but we just 
aren’t sure yet whether it is some- 
thing consumers would be wiliing 
to support.” 














Software 
Technology, Inc. 


The management at STI is a little old fashioned. You see, when we develop a product, we believe 
it should sel! on its own technical merits, not because of flashy ads that promise grandiose results 
Because of this, we are probably best known for our original product, the CICS Print Facility (CPF) 
But did you know that we now offer the following products for your online system 


© UTLX (CICS Utilities Extended): A multi-function, menu driven CICS utility package 
that displays CICS statistics; selects displays and modifies CICS tables; can display, 
search, and alter memory; and debugs application programs symbolically. 


© SCF (Secure CICS Facility): A CICS security package that uses standard IBM security 
interfaces and provides standard transaction level security and extended security for 


resource access control. 


© VMMS (VM Multisession): A complete VM multiple session manager that features 
online maintenance, security, echo, message sending, and more. 


So the next time you hear about STI, don't just think of CPF for online printing. We offer 


solutions in other areas as well! 


For information on the above products call (206) 842-1011. 


Software Technology, Inc. 
12725-B Miller Road, NE 
Bainbridge Island, Washington 98110 
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Software is not 
keeping up 
with hardware 


BY GENE WHITE 


Chairman, Amdahl Corp. 


Obviously the single biggest impact of 
computers on society is the improvement 
of productivity and the benefits we obtain 
in quality of life. Things are being made a 
lot easier for us to do, whether it be 
shopping or running a business. It doesn’t 
matter what the application might be; the 
end objective is for everyone to be able to 
do more and do it more efficiently. 

These applications are being driven by 
a tremendous increase in computing pow- 
er. The question is, How much more capa- 
bility do we have to absorb the current 
impact that computers have in the world? 

Our current shortcoming in the industry 
is the lack of talented and qualified per- 
sonnel who can take advantage of the 
power being made available to them. 

In addition, with the advent of more 
sophisticated communications capability, 
we’re making the world a much smaller 
place. Using this capability combined with 
computers, we can provide services to peo- 
ple that are far away from the source of 
the transaction. 

The application loads we are seeing to- 
day are continuing to grow at a pace that 
is substantially greater than in the late 
1960s and early ’70s. I don’t see any slow- 
down of that pace in terms of creativity in 
the marketplace. 








In the early and mid-1970s, with the 
advent of distributed processing, there 
was a theory that more of the capability 
would be put on-line or remote to wherev- 
er the user was. The fact is that with the 
cost of communications going down, it’s 
very easy to delegate tasking to a subser- 
vient location from a large mainframe. But 
the need for a central control point and the 
management of a large data base will con- 
tinue to require a large mainframe. 

That need has continued to grow as 
companies implement distributed process- 
ing. They need more control, and they 
need to massage and manage and manipu- 
late more data. The economics are in favor 
of having the appropriate combination of 
distributed processing in conjunction with 
the large mainframes. 

The extent to which we have improved 
the performance of computers through 
technology, although generally expected, 
has exceeded any of the expectations I had 
while at General Electric Co. GE’s unique 
business anticipated distributed process- 
ing somewhat. The company was also in- 
strumental in starting time-sharing. 

Back then, we saw that form of applica- 
tion coming into the world and creating 
change in the industry. If anything, the 
invention of the microprocessor acceler- 
ated getting the intelligence out there in 
remote locations, and that certainly hap- 
pened a lot faster than we hoped for back 
in the late ’60s. 

The crisis we will face in the industry in 
the next 10 years is not hardware, it is 
software. We can see great advances com- 
ing in the hardware world, and now what 
we need is a lot more efficient software 
that takes advantage of this hardware and 
makes that capability a lot more flexible in 
terms of how it is employed. 

The industry in general has lived with 
operating systems and systems software 
that have not seen the same rate of im- 
provement in efficiency and capability 
that hardware has seen. We all recognize 
that we must evolve from a systems soft- 
ware position to something that is a lot 
more efficient and productive. 





























THE FOURTH-PARTY MAINTENANCE COMPANY 


Sa ED 


¢ PRESENTS: 


ACCUPUNTURE , HERBAL MEDICINE 
CHINESE COOKING 
BILINGUAL XT & XT TURBO 


SHOWN AND DEMONSTRATED BY ITS CREATORS 
BEIJING-GUANGDONG CHINESE COMPUTER CENTER 


COMDEX LAS VEGAS 
NOVEMBER 10 THRU 14 


FOR FURTHER DETAILS CALL:(818) 709-4003 
21900 PLUMMER ST., CHATSWORTH, CA. 91311 

















we move forward into the 
21st century, the depart- 


latest advances to meet fu- 
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sc Tay’ infomation cago — — from comput- 
ers to television — did not bring about the 
new information society. It was already well un- 
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_ Why the least expensive 


IT) 


ainffame financial software 


may not be the best deal. 


] n mainframe financial software, as in anything 
else, you get what you pay for. Remember that 
when you read about rampant discounting and 
price slashing. At Data Design, we don't cut our 
prices to make a sale. That’s because after the sale 
we don't plan to cut service and support, either. So, 
while getting a “bargain” may make your day, we'd 
prefer to make your next ten years. 

We havea hard-earned reputation to uphold. 
Areputation built on 13 years of providing the 
highest quality systems and support in the main- 
frame industry. And nationally recognized inde- 
pendent software surveys confirm Data Design's 
unsurpassed record of user satisfaction —year 
after year. 

We believe that the fast, trouble-free installa- 
tion and responsive, knowledgeable support by 
management level people is worth what we 
charge for it. So do companies like Alcoa, Gerber, 


Pillsbury, Sherwin-Williams, Merrill Lynch, 
Bankers’ Trust, Bristoi-Myers, Federal Express, 
Litton, Lloyd’s Bank, The New York Times Com- 
panty, Owens-Corning, Royal Business Machines, 
Warner-Lambert and hundreds of other FORTUNE 
1000 companies who choose Data Design over 
other major vendors. 

Our customers know that it’s important to keep 
the purchase price in perspective. The cost of a 
mainframe system is comprised of three elements: 
1) The purchase price of the package; 2) The cost of 
installation and conversion and 3) The cost of daily 
system operation and maintenance. Of these three 
cost elements, the first is by far the smallest. What's 
the point of saving even $50,000 on the purchase 
price ifimplementation and operations costs even- 
tually add several hundred thousand dollars to the 
total? The trouble with cheap financial software is 
that you may never stop paying for it. 


Financial software by Data Design. When you 
can’t afford anything but the best. 
_______GENERALLEDGER 

ACCOUNTSPAYABLE © 

PURCGHASEORDERCONTROL 
a A 

CAPITAL PROJECT MANAGEMENT _ 

Learn more about the best financial software 
— Call Betty Fulton toll-free at 800-556-5511 
today. 


Be DATA DESIGN 
ASSOCIATES 


Excellence in financial software. By design. 
1279 Oakmead Parkway, Sunnyvale, CA 94086 
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Names of companies who have already tested and proven * 150 man years have been invested in the ongoing 
NOMAD? superior to any other 4GL/DBMS on the market. enhancement of NOMAD2. 
Names that read like the Who's Who of the corporate * 85% of those who try NOMAD2, buy it. 
world. Including leaders in virtually every business around When you study all these facts, one message becomes 
the oe clear. We are committed to providing the highest level of 
y have they chosen NOMAD?2? Confidence. customer satisfaction and support. To standing behind our 
When making a software acquisition, confidence in the products. To meeting every need of our users. 
vendor is as important as product quality. And when you're History proves we've done all that for the companies on 
evaluating NOMAD2, here are a few important facts to keep this list. We'd like to do it for you, too. 
in mind. NOMAD2, which runs on your mainframe or ours, is 
* NOMAD? is a product of the world’s largest information —_ another step in the NOMAD evolution that began in 1975. 
services corporation, The Dun & Bradstreet Corporation. For information, here’s another good name to remember. 
* 80% of NOMAD? reflects suggestions from our user Deborah Cox, D&B Computing Services, 187 Danbury Road, 


base. Wilton, CT 06897. 
* There are over 100,000 NOMAD2 users, many of whom —— Or call her at * 
belong to local or international users’ groups. (203) 762-2511. 
The World's Premier 4GL/DBMS 


D&B Computing NOMAD2? is a registered trademark of D&B Computing Services, Inc. 
Services NOMAD is a trademark of D&B Computing Services, Inc. 
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Information 
as a means 
to freedom 


BY GERALD PROBST 


Former chairman, ‘Sperry Corp. 


If the history of electronic com- 
puters so far is any clue, the next 
14 years are going to produce re- 
sults that even the great scientists 
and engineers today may not imag- 
ine. 

Look at how far we have come 
since 1972. 

@ The U.S. computer industry 
generated $21 billion in hardware 
and software revenue that year. 
This year it will be four times that 
number — and we are calling it a 
soft year. 

@ In 1972, we were just begin- 
ning to develop fourth-generation 
machines, thanks to large-scale in- 
tegration. Today we are well into 
the fifth generation with very 
large-scale and very high-speed in- 
tegration. We are applying knowl- 
edge-based systems, using both ac- 
cumulated expertise and artificial 
intelligence. 




















@ In 1972, the first CRT word 


processor had just been introduced. 


Personal computers were costly, 
specialized devices in the hands of 
researchers. Today, both are as 
common, as inexpensive and about 
as easy to use as a television set. 
Millions of American homes have 
them. 

In business, they are as common 
as the typewriter, which they have 
mainly replaced, along with the 
adding machine. 

And today, children are using 
them and learning from them. I 
think that fact says more than any- 
thing else about computing in the 
21st century. They are the ones 
who will do it. 

@ Electronic information sys- 
tems are the new core industry, in 
much the same way steel was in 
the 19th century. But unlike steel, 
there are no substitutes for infor- 
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mation. It is a self-renewing re- 
source that creates new demand. 
But the computer is more than just 
anew growth industry: It is the 
key to our future economic and 
social development. 


Creating the future 


I predict that by the 21st centu- 
ry, we are all going to be surprised 
by our industry in spite of our- 
selves. The reason is that we are 
inventing, developing and applying 
new technology at exponential 
rates. We are creating the future, 
not waiting for it. 

This change is creating shock 
waves that are cracking the foun- 
dations of things the way they are. 
It is the enemy of the obsolete, of 
entrenched ways of doing things. It 
is the enemy of the status quo. It is 
occurring in the social, political 
and economic realms as well as in 
science. For the most part, that’s 
good. 

But we also have to recognize 
that the size and scope of this 
transformation is creating situa- 
tions that a lot of the world’s lead- 
ers see as threatening. 

Many of them identify the status 
quo with stability. Many of them 
value stability more than progress. 
They react often irrationally and 
unpredictably. That means that we 
face unpredictable variables in ap- 
plying tomorrow’s technology to- 
day. 

Since we are the ones who let 
the computer genie out of the bot- 
tle, we bear an extra burden in 
helping the world around us to un- 
derstand and to cope rationally 
with the effects of the transforma- 
tion. It has become a cliche, for 
instance, to say that the computer 
is transforming America. But it’s 
true. 

In fact, I take that statement a 
lot further. I say the computer is 
transforming the world. 

Consider the world’s money sys- 
tem, which is a function of elec- 
tronics. Of course, greenbacks are 
still with us. But only a tiny frac- 
tion of our total is in the form we 
like to get our hands on. 

The rest is in electronic memory 
or in accounts linked to.a memory. 
But the world of money is, of 
course, a lot larger than our indi- 
vidual accounts. 

Walter Wriston, former chair- 
man of Citicorp, says that capital 
movements in the international fi- 
nancial markets “‘in a single day 
dwarf the total resources of all the 
central banks in the world.” 

The New York clearinghouse 
system alone handles a volume of 
some $300 billion each day. Inter- 
national trade amounts to nearly 
$2 trillion a year. Worldwide capi- 
tal movements in a year are some 
50 times greater than that — and 
growing. 

Today money is, first and fore- 
most, electronic information. Infor- 
mation is the new capital. It is 
multiplying the effect of the con- 
ventional capital we know in the 
form of plants and equipment. 

The worldwide economy — es- 
pecially our free world economy — 
depends absolutely on the comput- 
er. It is internationalizing the 
world economy in ways that trea- 
ties and accords have never man- 
aged. 

The meaning of this effect is not 
lost on national governments, in- 
cluding ours. They are beginning to 
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realize that the tides of electronic 
money are passing out of the con- 
trol of any single nation. 

This situation concerns all of 
them and worries some of them. 

But worried or not, they are well 
aware that we have reached the 
point at which restricting electron- 
ic money movements would be like 
pulling the plug on their economic 
life support system. 

Even now there are movements 
afoot in some countries designed to 
regulate or to tax or otherwise re- 
strict the international flow of in- 
formation. We cannot let that hap- 
pen. 
The electronic money system, as 
just one example, is creating an 
international economic freedom we 
have never had before. 

In fact, I would go so far as to 
say that for the rest of this century 
and the next, the concepts of inter- 
national exchange of information 
and freedom are intertwined. 

In that context, the computer is 
a tool for freedom and all that free- 
dom implies. To Americans, that 
may seem obvious. We take both 
freedom and information for grant- 
ed. Lots of us take computers for 
granted. But that is not true every- 
where. 

The international flow of infor- 
mation is essentially a freedom of 
the Western industrialized nations 


As the electronic 
world of money illus- 


and Japan. There are two basic 
reasons: The first, of course, is that 
we are creating the technology. But 
the second is that we are open 
societies. 

We hear the pros and cons of 
protectionism and so on. But I 
would say that there is one com- 
mon denominator of open societies. 

It is the general ability to access, 
exchange and process information 
without undue interference. This 
openness is fundamental to apply- 
ing tomorrow’s technology today. 

From now on, our country and 
others that want to prosper must 
recognize that self-sufficiency is 
not compatible with a modern in- 
dustrial state, no matter how much 
we admire the ideal. 

As the electronic world of money 
illustrates, openness works. Con- 
versely, closed societies are the vic- 
tims of their own restrictions. In- 
stead of applyingitomorrow’s 
technology today, they apply yes- 
terday’s ideology. 

And, of course, they are failing. 
They are swimming against the 
tide of the future and fighting the 
age of information. 

Today’s world is pretty much 
divided between open and closed 
nations. The common denominator 








of closed societies is the opposite of 
ours. 

To them, information is secret. It 
is a form of power that has to be 
controlled. The exchange of infor- 
mation — electronic or otherwise 
— is sharply restricted. 

So the question is, What does the 
application of tomorrow’s technol- 
ogy today mean to relations be- 
tween the open and closed societ- 
ies? I believe the answer is 
apparent. A closed society — the 
Soviet Union, for example — is 
caught on the horns of a classic 
dilemma. 

If the Soviet Union continues to 
stifle the exchange of information, 
its economy will fall farther and 
farther behind. On the other hand, 
if the Soviet leaders open their so- 
ciety, they will transform it by 
trading control for freedom. They 
will become more like us. 
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The Soviet Union does good ba- 
sic research in many fields, includ- 
ing mathematics and information 
sciences. But the basic work tends 
to get lost in a maze of bureaucracy 
that is characteristic of their 
closed, controlled system. 


Open up or fade away 


As the age of information 
evolves, those realities will become 
more and more apparent. The Sovi- 
et Union and other closed systems 
will open up — or they will fade 
away. 

The People’s Republic of China 
is an example of a closed society 
moving slowly toward openness. 
Obviously, the Chinese have a long 
way to go. But as they harvest the 
fruits of openness, they will want 
to do more to move our way. 

None of the analyses I have seen 
are optimistic that the Soviet lead- 





ers want to trade control for open- 
ness. But they know better than we 
that their economy is a disaster 
and that their prospects are dim. 
They want to share the benefits of 
the age of information. 

They are taking some small 
steps. For example, they are now 
allowing companies, universities 
and others outside the Eastern Bloc 
controlled access to millions of files 
stored in Soviet data bases. It is a 
small step, but in the right direc- 
tion. 

For them, it is a radical move, a 
dangerous experiment. Let’s hope 
that they see the light and join the 
rest of us in applying tomorrow’s 
technology today. 

If they do, then all of us who 
helped pioneer the computer revo- 
lution can take pride in the fact 
that we contributed in a major way 
to world peace. 





phone lines. For less than $1,000. 


The new Courier HST (High Speed 
Technology) dial-up modem combines four 
great ideas that add up to a new standard for 


It's full-duplex, with high speed (9600- 


a much wider range of phone line condi- 
tions than other 9600-bps modems. 
A unique error- and flow-control method 
allows Courier HST to send up to 1,100 
characters a second over long distance 
phone connections. 
It's familiar as any 2400- and 1200-bps 
in most cases, the same software. In fact, 
Courier HST automatically falls back to 
2400, 1200 and 300-bps, connecting you 
with nearly all modems. 
High speed. High accuracy. High value. And 
a two-year parts and service warranty. Get 
the USRobotics Courier HST, priced under 
$1,000. And watch the rest of the world play 
catch-up. 
CALL 1-800-DIAL-USR 
In Iflinois (312) 982-5001 
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Banners 
waving 0’er 
the industry 
battlefield 


Lessons of deployment and 
mobility apply to competition 
in the technological theatre 


BY ASHLEY GRAYSON - 


hen a business 

sector enters a 
period of intense competition, 
the journalists and commen- 
tators liken it to a battlefield. 
The computer industry is cur- 
rently undergoing such stress, 
so let’s see how remarkably 
closely it parallels the history 


of military adventures. 

Lesson No. 1: There are no such things as 
military secrets. Once deployed, virtually any 
technology can be reproduced by the other 
side. From the short-handled pike to the ma- 
chine gun, no nation has been able to control a 
technology for long. 

In general, once a technology becomes 
worth studying, anyone with sufficient fund- 
ing and commitment can discover any set of 
facts and relationships within it. Similarly, no 
one firm has been able to develop and hold a 
technological advantage over any other during 
the history of the computer industry. 

In fact, uniqueness brings equipment incom- 
patibility — of less value in battle than mobil- 
ity and adaptability. During World War II, for 
example, American commanders learned to 
their dismay that the German guns could 
chamber and fire ammunition captured from 
us but not vice versa. 

Lesson No. 2: Once a fundamental break- 
through has been made, its value will be over- 
looked by some who might benefit by control- 
ling it. Famous observations include the 
British admiralty’s comment on the subma- 
rine: “Of what value is a ship that sinks?” 

Let us see how the programmable calculator 
became the personal computer. 

Like the gunpowder-fueled skyrockets of 
ancient China, the computer developed in full 
view of everyone. Early computers, like fire- 
works, were considered of limited use by their 
makers. Despite predictions from IBM manage- 
ment that the world market for computers was 
small, the device was as quick to catch on as 
gunpowder. 

When computers graduated from the lab- 
oratory to commercially viable products, the 
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industry entered a period of discovery. Like 
the great nations of old launching expeditions 
to the new world, the electronic superpowers 
began carving out spheres of influence to set- 
tle and exploit. IBM selected the business are- 
na, while Burroughs Corp. pursued banking, 
and Honeywell, Inc. and what was then Uni- 
vac shared local and national government ac- 
counts. 

When the Nuclear Test Ban Treaty termi- 
nated test explosions of atomic devices, Con- 
trol Data Corp.’s business increased dramati- 
cally as scientific laboratories hurried to 
simulate the reactions they could no longer 
detonate. One of the biggest unheralded bene- 
fits of the computer is the distraction it has 
provided for the bomb makers. 

This was a hectic period of free-for-all ex- 
pansion in which each vendor strove for a 
unique identity through its hardware and soft- 
ware design. Competition existed but was less 
motivating than the excitement of growth 
within each player company’s sphere. 

No one worried much about compatibility 
because a customer, once committed to a ven- 
dor, faced a very high cost to convert to 
another manufacturer. National flags (corpo- 
rate logos), languages (data formats) and, in 
the case of the IBM songbook, anthems solidi- 
fied. 

Large corporate customers became colonies 
of the computer powers. Their leaders were 
educated in the vendor’s management schools 
and returned to establish the mother compa- 
ny’s traditions within their own culture. 

Once the superpowers had spread far 
enough that their spheres of influence over- 
lapped, the industry entered a period of con- 
solidation. With all the apparent opportunities 
identified, further expansion depended on en- 
croaching on another’s territory. The stress of 
bumping into each other brought about a very 
formal economic battlefield. The electronic su- 
perpowers maneuvered for market position by 
fielding large sales, support and service orga- 
nizations. 

The most stylized engagement of forces was 
the formal benchmark. In this exercise, which 
resembled an anachronistic medieval joust, all 
comers were challenged to beat the local cham- 
pion — the installed vendor. 

The test usually boiled down to determining 
which combination of new technology, innova- 
tive architecture and clever techniques was 





best at executing applications designed five or 
10 years previously. 

On rare occasions when territory fell toa 
new flag, the transfer of power was imple- 
mented by an army of occupation called the 
conversion team. Frequently outnumbering 
the data center staff by three or four to one, 
this division was garrisoned to speed the ac- 
ceptance of the new order. During this tur- 
moil, several great houses fell from competi- 
tive pressure and internal confusion. General 
Electric Co.’s Computer Division collapsed and 
was absorbed by Honeywell. RCA Corp. ceded 
its interests to Univac, which gradually inte- 
grated them. A most critical lesson was 
learned: ‘‘Rule one in the book of computer 
war: Never march on IBM.” 

The realization of the true costs and re- 
source drains required by massive conversions 
was sobering. Talented people could be better 
utilized than in forcing one computer to do an 
application already being done by another. 
Under the additional pressure from the cus- 
tomers for free trading of information, the 
superpowers looked toward compatibility. 
More diplomatic methods were pursued to 
achieve the nationalistic goals of domination. 
But nobody noticed the innovators. 

In the late 1960s, Digital Equipment Corp. 
discovered the minicomputer. This technologi- 
cal breakthrough, unappreciated at first by 
the superpowers, heralded a major shift in 
computing and computer culture. A spirit of 
nationalism arose among the users. 

Unable to implement new applications at 
data centers burdened with existing adminis- 
tration, commercial entrepreneurs and univer- 
sities turned to the smaller, more accessibie 
systems. Local self-esteem got a boost from 
these minis that it could never acquire at 
government house, whereas the data process- 
ing center staff existed to serve the mainframe 
computer, the minicomputer arrived to serve 
the people. 

Convinced that they had seen a better vi- 
sion of the future, guerrilla leaders smuggled 
minis into their territories and quickly gained 
the confidence of the local users. 

Within a few years, minicomputer acquisi- 
tion became a regular activity of all large 
companies. In addition, an entirely new cus- 
tomer base arose from smaller corporations. 

Seeing these opportunities, start-up compa- 
nies appeared to provide equipment to the 
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Ross Systems is the only financial software 
vendor with a 100% commitment to Digital’s 
broad family of VAX™ computers. Simply put, 
we know more about DEC/VAX than any other 
vendor. Because it’s all we do. 

Other suppliers may devote as little as five 
to ten percent of their efforts and technological 
expertise to the DEC/VAX market. Therefore, 
their commitment to product quality, support 
and enhancements cannot match that of Ross 
Systems’ total commitment. 

As the industry leader in VAX integrated 
financial management software, we offer the best 
answers for the needs of today’s financial 
managers. Our MAPS® family of software pro- 
ducts integrates financial accounting applications 
and decision support tools to address the require- 
ments of corporations in a wide variety of 


ustries. 
Our total VAX commitment pays you as a user 


Gea eal 


big dividends. Our mainframe class systems were 
developed exclusively for the VAX—you won’t be 
working with converted technology developed for 
an IBM mainframe system. Our VAX software is 
truly on-line and interactive—not batch with an 
interactive front end. Our exclusive VAX support 
is provided by our own expert professionals. Our 
professional client services department can offer 
you everything from custom consulting to train- 
ing and education, and VAX system consulting— 
something other major software vendors are not 
able to provide. 

Our product enhancements, accommodation 
of DEC technical advances and changing accoun- 
ting requirements are handled immediately—not 
as a third or fourth priority. 

Major corporations around the world have 
already selected and benefitted from Ross 
Systems’ MAPS family of financial software 
products. 


DEC and VAX are registered trademarks of Digital Equipment Corporation. MAPS is a trademark of Ross Systems, Inc. 








Knows More About DEC/VAX Than 
Any other Financial Software Comparty. 


Discover the difference that Ross Systems’ 
total commitment can make in your VAX 
environment. 


@ MAPS/GL—General Ledger 

@ MAPS/AP—Accounts Payable 

@ MAPS/AR—Accounts Receivable 

@ MAPS/FA—Fixed Assets 

@ MAPS/MODEL—Financial Modeling 
@ MAPS/MICROLINK—Micro/Mini Link 
@ MAPS/DB—Data Base Management 


ROSS SYSTEMS 


Call (415)856-1100 or write us at 
1860 Embarcadero Road, Palo Alto, CA 94303. 


NCR ‘Tower 


delivers 
for Dominos 
P1zz 


What could a chain of more 
than 3,000 pizza stores and a hos- 
pital management company possibly 
have in common? 

Smarter business computers: NCR Towers™ 

The Tower helps Domino's Pizza, the nation’s fastest-growing fast 
food chain, to guarantee delivery within 30 minutes. 

At HCA, the country's leading hospital management firm, over 
1,000 Towers organize and coordinate the complex functions of each 
independent department into a smooth-running operation. 

Obviously, the Tower is a very versatile computer. 


© 1986 NCR Corporation *UNIX System V is a registered trademark of Bell Laboratories. *RM/COS is 2 registered trademark of Ryan McFarland Co. 





The NCR Tower is actually a family of computers, ranging from a 
2-4 user system to a departmental system. Or from a small business _ 
network to an international network of hundreds of users. Memory «4° 
Capacity ranges from one to sixteen MB. And for disk storage, f j 
from 25 MB to over 5.5 gigabytes. Networking and 
communications are easy because the Tower supports all 
major protocols, including SNA, X.25. 

The NCR Tower offers a choice of operating systems: /’ 
UNIX System V* and RM/COS* And every Tower model is A | 
desigried with open systems architecture to work with | fi 
industry standard hardware and software. 

What's more, NCR backs the Tower with one of the 
world's largest service organizations. With 16,000 ' 
engineers on call, expert NCR service is as close as the ™ 
phone. Which is another reason the Tower is a smarter 
choice. And why smart businesses have already chosen 
more than 22,000 NCR Towers. 

To find out how the Tower can deliver for you, dial 
1-800-CALL NCR. 


And. 
hospitals. 


The NCR Tower. 
Because smart businesses need smarter computers. Nei) 
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rebels, among them Prime Comput- 
er, Inc., Tandem Computers, Inc. 
and Data General Corp., itself a 
secessionist group from within 
DEC. 


During the growth of the mini 
makers into powerful and stable 
players, many of the same scenari- 
os of the previous period were re- 
played on smaller scales. However, 
there were some important differ- 
ences: Where the superpowers 
granted solutions to the customer 
base, the mini makers offered only 
tools. The computer battlefield 
changed from a chessboard of 
grand strategy to an .island-hop- 
ping revolution. 

The fast turnover of goods and 
services enabled the mini makers to 
be much more effective than the 
superpowers. Having lost the ini- 
tiative to the upstarts, the super- 
powers attempted to acquire a por- 





tion of the new market through 
acquisition and imported goods. 

Although all of the major main- 
frame companies eventually inte- 
grated minicomputers into their 
culture, none became the forces 
that DEC, Hewlett-Packard Co. and 
Data General did. Some subtle 
spark seemed to be missing. No 
company developed architectures 
as significant and enduring as the 
PDP-11, HP 3000 or Nova. 

Although each sale was for 
smaller stakes, there were more 
sales opportunities, and it was pos- 
sible to learn by doing with less at 
risk if the staff blundered. So the 
mini makers built great empires 
among the superpowers. 

But nobody noticed the innova- 
tors. In the late 1970s, Apple Com- 
puter, Inc. discovered the micro- 
computer. 

With the introduction of the per- 


sonal microcomputer, the battle be- 
gan again for local turf — the gang 
wars. The pride of territory found 
in the Apple and Epson America, 


with the most expertise and re- 
sources to develop the new oppor- 
tunity ignored it. 


ed the low-cost persona! mini, to- 
tally miscalculated the micro. 
DEC’s appeal had been open archi- 
tecture, low cost, accessible mini- 
computer products. In the micro 


engineered, excessively expensive 


makers of minis and mainframes 
did no better. 

The single exception among the 
established vendors was ultra su- 
perpower IBM. The design of the 





IBM Personal Computer was ex- 


Inc. QX10 series owners is deep and 
enduring. All but one of the powers 


Mini-power DEC, which pioneer- 


wars, the company fielded an over- 


system bound up in red tape. Other 





Six words that tell the story of quality 
service. Confirmed by the vast majority 

of TRW customers” 

Tough customers with high expectations for 
their third party maintenance and repair 
company. 

Like the knowledge to reduce downtime for 
everything from mainframes to micros — 
and a commitment to keep the cost of 
maintenance and repair down. 

Plus the capability to service diverse prod- 
ucts. IBM, DEC, and dozens of other sys- 


tems from single office installations through 
nationwide networks. Over 1,400 products 
in all. 


If you have high expectations for your serv- 
ice company, call 1-800-257-7464 today. 
(in New Jersey, 201-575-7110, Ext. 100.) 


Whatever your requirements, regardless of 
your expectations, we want to hear from you. 


Service solutions for tomorrow: They're 
taking shape at a company called TRW. 
TRW Customer Service 

15 Law Drive 

PO. Box 2078 

Fairfield, NJ 07007-2078 

Based on a national survey in which 91.7 per cent of all 


respondents indicated TRW was “meeting or exceeding” 
their service expectations. 


pandable, accessible and positioned 
so that many smaller companies 
could improve on it and fill niches 
around it: IBM released not so 
much a product as a standard. 

By introducing a universal mea- 
sure, IBM was able to direct areas 
of endeavor that it could never 
hope to control. Few resources can 
now be obtained to develop some- 
thing better when so much can be 
gained by being compatible. The 
single holdout has been Apple, but 
it is unclear if it will resist com- 
patibility for much longer. 

The benefits brought to the indi- 
vidual citizen by such an economic 
superstructure are substantial. 
Chief among them is a stable envi- 
ronment for investment. All ven- 
dors of compatible equipment can 
compete freely if the consumers are 
confident their investments in 
data, programs and training will be 
transferable should their current 
vehicle fail. 

With the economics of uniformi- 
ty has come a shift in philosophical 
outlook to one of the joys of confor- 
mity. In a development unseen 
since the church of the Middle 
Ages, IBM PC compatibility has 
united diverse political, geographic 
and economic interests in a univer- 
sal brotherhood. 

Thus, in each period we’ve ex- 
amined to date, the goal of the 
powers was to establish a base 
from which to develop further 
their vision of a cohesive and en- 
during culture. This is no longer 
the case. The Pax PC has unified 
our world view. Mighty powers 
continue to plan, but actions will 
await word from the Holy See — 
IBM. 

Dissident factions that once ap- 
plied their energies to creating bet- 
ter methods cannot attract capital 
to finance diversity. 

However, computer technology, 
like weapons technology, has be- 
come so available that anyone can 
assemble a machine profitably if 
only compatibility and price are 
required. Today, any band of loon- 
ies with modern arms can hold up 
an airport for several days. Like- 
wise, anyone with an overseas 
source of components can hold a 
portion of the computer market for 
a period of months. . 

However, they have no viable 
culture to replace the one they at- 
tack, and their aim is exploiting 
pricing vacuums for short-term 
profits. 

Where is all this leading? One 
trend is clear: More and more com- 
puting power is being placed in the 
hands of the individual. But at the 
same time, are the thoughts that 
are thinkable becoming fewer? Yes 
and no. 

Fewer firms are designing “‘the 
best user interface,” but more com- 
panies are offering improved inter- 
faces for the IBM PC running Mi- 
crosoft Corp.’s MS-DOS. Fewer 
different machines are seeking ba- 
sic communications with each oth- 
er, but more diverse telecommuni- 
cations programs, protocols and 
line speeds are available. 

But all this may change tomor- 
row. 
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Nationwide Service From 
A Company Called TRW 


Grayson is the founder of ADG 
in San Pedro, Calif., a company 
specializing in developing docu- 
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tation and marketing materi- 
als for high-technology firms. 














During Data Center Relocation, Comdisco 
Handled Every Aspect Of The Project, 
Including Design, Configuring The Hardware, 
And Construction Of The New Site 





How Did | Know? | Read It in Comiine Reports. 


When the time came to plan our data center relocation, there were 
many issues to resolve: equipment still under lease at our old site, 
the need to upgrade equipment at the new site, the overlap period 
required for the transition to our on-line system, and the overriding 
need to efficiently design the new data center. By reading Comline 
Reports, | found that Comdisco manages every aspect of data center 
moves, from facility design to hardware planning and relocation. 


With Comline Reports, Comdisco’s Professional Resource Team 
Offers strategic information plus the insight to make timely, intelligent 
use of it. From financial issues, to capacity requirements, to disaster 
recovery obligations, Comline educates and informs in a concise, 
to-the-point format. It’s your pipeline to the issues and alternatives in 
today’s fast-paced data processing arena. As a responsible profes- 
sional, you simply can’t afford to be without it. Subscribe today, at 
absolutely no charge — just clip and mail the coupon below. 








The current Comline Report issues are specified below. Simply indicate the reports you wish to receive, and mail us the coupon today! (Limited Offer) 


O Capitalizing on the Used 3380 Market 
How best to utilize the older 3380 models. 
Networking with 37X5 Front-End Processors 
The 3705 vs. 3725 — which one is best for 
your environment? 

0 XA Migration: The Hardware Solution 
The “path of least resistance”. . .but is it 
for you? 

0 Core Recovery: The Prelude To A Disaster 
Recovery Program 
The sensible way to get a disaster recovery 
program in motion. 

O Private Branch Exchange 
A hard look at the Big Three PBX 
Manufacturers. 


0 Keeping Pace with Telecommunications 
Our PBX expertise can help you develop a 
sound strategy for your communications 
requirements. 

0 The 4341 Market/A Great Opportunity As An 
Alternative to a 4381 
Mip for mip, you'll discover why a used 4341 
can be your best buy as an alternative to 
a 4381. 

0) Choosing a Leasing Company 
What is remarketing? How critical is it? Can 
you succeed without it? 

0) PCs — Controlling the Impending Explosion 
As with mainframes and peripherals, 
leasing PCs on short terms from Comdisco 
makes sense. 


O Customer Visits/Videotape Programs 
What they are. ..and how to take advantage 
of them. 

O The 3083 or the 4381-3 
The vaiue of a uniprocessor in an on-line 
environment. 

O Data Center Relocations 
From hardware duplications to physical 
planning to actual construction. 

O The 3090 Family vs. the Used 3080 
Will the real 3090 please stand up? 
(Future Issue) 


Comdisco Inc., 

6400 Shafer Court, 
Rosemont, lilinois 60018 
312/698-3000 








Phone 








City State Zip 


COMDUCO™ 
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Tools & keys: 
Unlocking 
information 
via networks 


By JAMES THORNTON 


Chairman, Network Systems Corp. 








When I started designing com- 
puters 36 years ago, they often 
were referred to as electronic 
brains. Today, there is accelerating 
activity in artificial intelligence, so 
it makes you wonder just how far 
we have come. 

In reality, we have come a very 
long way, and it is impossible to 
conceive of modern business, sci- 
ence and engineering without com- 
puter equipment. 

As remarkable as the advances 
of the past four decades have been, 
however, I am convinced that we 
have only scratched the surface, 
that quantum leaps in technology 
are still ahead. One of the keys to 
unlocking this future potential is 
communications, a field with 
which I have been closely involved 
for the past 15 years. 

Many of the computer industry’s 
current woes are blamed on the 





lack of adequate communications 
or the inability of different com- 
puters to share raw data or fin- 
ished results. But the notion that 
all our troubles would be solved if 
computers could just “talk” to one 
another is overly simplistic and 
misses the point. 

The challenge of data communi- 
cations is not merely in solving the 
problems of data transfer but in 
realizing the opportunities made 


possible by true peer-to-peer com- _ 


munications. 

Significant progress has been 
made toward this goal, but we still 
have along way to go. It wasn’t 
overnight that we went from Bell’s 
call to Watson to a worldwide net- 
work accessible from a single tele- 
phone. Neither will global data 
networking come about without 
time and trial. 

Shuffling data between personal 





All it takes is our STD 1600. 


The STD 1600 data communication terminal provides 
efficient, reliable, timely data transfer to eliminate 
the overnight wait for delivery. It communicates with 
any bisynchronous terminal or computer. 


The STD 1600 can communicate on-line or off-line 
at speeds up to 56KB to get time-sensitive data from 


MITRON 


Systems Corporation 


2000 Century Plaza, Columbia, MD 21044 


one location to another. 


The STD 1600 supports dial-up or leased lines and is 
easy to use. No software required, and installation can 
be accomplished in less than an hour. 


Since 1969, Mitron’s magnetic tape systems have 
been used in a wide variety of data communications 
applications. Let us explain how you can connect the 
STD 1600 to your system or data communication 
network. Can be leased or purchased. 


Call 800 638-9665 (in Maryland, 301 992-7700). 





computers or from mainframes to 
terminals is essential in many busi- 
nesses. But the major opportunities 
lie in allowing computers of any 
type and in any location to ex- 
change finished results — in effect, 
to add value as part of an ongoing 
process. 

We have seen a strong trend in 
recent years toward specialization 
in computer equipment — systems 
for applications such as computer- 
aided design and manufacturing, 
manufacturing, transaction pro- 
cessing, word processing and medi- 
cine. 

This specialization has in many 
cases also led to balkanization, 
with department-level computer 
centers operating in isolation from 
each other and from the main data 
processing center. 

Now that we have these power- 
ful and beneficial specialized sys- 
tems, we need to concentrate on 
linking these distributed computer 
centers into a cohesive whole. Sim- 
ply stated, the next wave of tech- 
nological innovation must be to net- 
work the networks. 

Semantics.is rarely a feature of 
computer industry talk, but in this 
case we need to draw a distinction 
between information and communi- 
cation. Our society is awash in in- 
formation. Corporate data bases 
are measured in terabytes, and 
many scientific problems require 
hours of effort by computers work- 
ing at close to a billion operations 


per second. We are generating so 
much information that we are out- 
stripping the capacity of tape and 
disks, and we can’t wait for optical 
recording. 

But what good is all this infor- 
mation if it is not communicated — 
if it is not transmitted from one 
person to another in a useful form? 

The effects of computers on us 
are many. They help save time and 
money, improve quality, bring hope 
to the ill and make possible space 
flight and advanced national de- 
fenses. They change the way we 
think about issues, and they attack 
problems. 

But computers were intended to 
be, and remain, simply a tool. And 
a tool is useful only when it is 
employed toward a beneficial end. 
In our case, that means when infor- 
mation is communicated. 

My hope — indeed, my predic- 
tion — for the next 40 years is that 
this industry will creatively and 
effectively merge its outstanding 
ability to generate data with its 
growing capacity to achieve true 
communication, so that data com- 
munication will not just be one fac- 
et of this industry but will be the 
foundation for another four de- 
cades of innovation and strong 
growth. 
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PC hardware 
and software 
industries face 
future shock 


Brand names will lose 
meaning as component 
standardization rules 


rh ADAM OSBORNE 
dent, Paperback Software International, Inc. 


What now? Certainly the micro- 
computer industry is maturing in 
that the hardware industry is now 
dominated by large and well-estab- 
lished companies. But hardware is 
only part of the story, and even 
here, changes are not everything 
they seem to be. 

Standardization is and will re- 
main the economic driving force in 
every segment of the microcomput- 
er industry. Nowhere has this be- 
come more evident than in hard- 
ware, where IBM established a 
standard from which even it can no 
longer deviate. 

And yet, IBM is losing out within 
the very market the company cre- 
ated for its own Personal Comput- 
er. Every part of an IBM PC is now 
manufactured inexpensively and in 
a vast quantity from a variety of 
sources. 

Rather than see the microcom- 
puter hardware market consolidate 
into a few major players, therefore, 
you are more likely to see every 
system’s house and computer store- 
front selling its own brand. No one 
will care what the label on the 
front of the machine says, knowing 
full well that the boxes are filled 
with standard parts anyway. 

Within the IBM-compatible mar- 
ket, therefore, domestic manufac- 
turers can survive only by remain- 
ing on the cutting edge of 
innovation, being the first to offer 
each new advance in CPU perfor- 
mance and disk capacity. 

For manufacturers that are not 
in the IBM-compatible market, the 
future must be bleak. They do not 
have the economic advantage of 
massive component manufacturer 
competition, so that prices will in- 
evitably be higher. Slowly and in- 
exorably, their niche markets will 
be taken over by IBM compatibles. 


Education market 


Even the education market, the 
redoubt of Apple Computer Corp., 
will ultimately fall to IBM compati- 
bles. After all, what school would 
want to teach its pupils using com- 
puters that they will never see in 
the workplace? 

The microcomputer software 
marketplace is probably five to 
eight years behind the hardware 








Adam Osbome, at home as a PC software publisher. 


marketplace in terms of maturity. 
The final cost of characters is by no 
means in place yet, although some 
predictions can be made based on 
standardization and company pro- 
files. 

The operation system standard 
has clearly been defined around 
Microsoft Corp.’s MS-DOS and the 
necessary future evolutions of this 
operating system, which, inciden- 
tally, is already quite inadequate. 
The spreadsheet standard has been 
set by Lotus Development Corp.’s 
1-2-3, but no clear standard has yet 
emerged in any other part of the 
software industry. It will come. 

The market will also shift from a 
few bread-and-butter business ap- 
plications dominating sales to a 
more broad-based environment 
where hundreds or thousands of 
more specialized programs sell in 
smaller numbers to smaller market 
segments, while maintaining data 
base compatibility one with anoth- 
er at some underlying level. 








To be economical, the software 
manufacturing model must shift 
more towards the book publishers’ 
model, which relies on outside au- 
thors to generate the product that 
is ultimately published and sold by 
the software company. The eco- 
nomics favoring outside authors is 
simply too overwhelming to be ig- 
nored. 

By relying on outside authors, 
software companies do not have to 
foot the bill for development pro- 
jects that produce no product. They 
also pay the authors royalties from 
cash received, which certainly 
beats funding a project for a year 
or two before the first sale can be 
made. 


Outside programmers 


The counter argument — that an 
outside team of programmers can- 
not be controlled with an inside 
team on the payroll — is, of course, 
nonsense. A successful outside 
team of programmers (and they are 





| the only ones of any concern to a 


software publisher) are working 
for themselves and are far more 
likely to remain as a team than in- 
house programmers who can, at 
any time, up and quit. Moreover, 
the best programmers work for 
themselves. 

In the future, therefore, soft- 
ware companies will come to re- 
semble publishing companies more 
and more and, like publishing com- 
panies, will never be dominated by 
any giant. It is simply too easy to 
compete with any successful prod- 
uct, as Lotus is in the process of 
discovering. 

I seriously doubt the largest 
software company will, in the fu- 
ture, be able to hold more than 5% 
of the market. It is probable that 
about 20 leading companies will 
emerge, jockey among themselves 
for market share with perhaps 200 
companies in the second rank and 
2,000 in the third. 

Excluding my own company 
from consideration (for obvious 
reasons), I would say that the 
strongest software companies to- 
day are Microsoft and Borland In- 
ternational. These are the two 
firms possessing the diversification 
and structure most likely to propel 
them into the forefront in the fu- 
ture. Lotus and Ashton-Tate are 
too highly dependent on individual 
products that are vulnerable to 
competition. 

By the end of the next decade, 
the computer will be an integral 
part of everyone’s life. It already is 
for most people in the workplace. 

But among the major innova- 
tions in the coming decade, I expect 
to see a new class of leisure-time 
products that take full advantage 
of the computer’s capabilities to 
generate whole new markets. What 
will these products be? I wish I 
knew. 
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The computer industry 
is one of the most closely 
studied business sectors in 
history. 

Familiar are the market 
research reports detailing 
what’s selling, who’s sell- 
ing it and, of course, how 
it’s going to sell five years 
from now. 

Some studies are quite 
ambitious, such as “‘Auto- 
mation of America’s Of- 
fices — 1985-2000” or 
“Managing End-User Com- 
puters in the Federal Gov- 
ernment.” 

Others can generate as 
much emotion as they do 








How new technologies 
change business 


information, such as the re- 
port released by 9 to 5, the 
National Association of 
Working Women, showing 
that finger strokes, anxiety 
levels, bathroom breaks 
and general productivity of 
workers at video display 
terminals are increasingly 
being monitored by com- 
puters. 

On-screen jokes to re- 
lieve stress don’t make up 
for flashing messages tell- 
ing employees, ‘‘You’re not 
working as fast as the 
worker next to you.” Such 
techniques, according to 9 
to 5, invade privacy. 

Some studies tend to- 
ward the esoteric. “Ethical 
Implications of Computer 





Networking in Science and 
Government,” sponsored 
by the National Science 
Foundation under a 
$150,000 grant, is current- 
ly being honed into pub- 
lishable form by six faculty 
members of Stevens Insti- 
tute of Technology in Hobo- 
ken, N.J. 


investigating conflicts 


The Stevens team in- 
cludes a philosopher, a po- 
litical scientist, two com- 
puter scientists, a physical 
chemist and a physicist. 
Since early 1985, the group 
has investigated the con- 
flicts of values created by 
computer networks, such 
as privacy vs. the demand 
for social cooperation and 
ownership vs. accessibility. 

For one thing, they be- 
lieve that the practice and 
style of science could be 
totally different from what 
it is today in a completely 
networked computer envi- 
ronment. I. Richard Lapi- 





dus, a physics professor 
and study team member, 
says a scientist will 
achieve immediate access 
to everyone in his particu- 
lar field. ‘“‘Furthermore, the 
use of remote-controlled, 
computer-directed instru- 
mentation will eliminate 
much of the need for physi- 
cal presence by the scien- 
tist. As a result, there will 
be considerably more col- 
laboration between scien- 
tists at distant locations.” 


Question of ownership 


But who will own the 
data? According to Lapi- 
dus, there have been re- 
markably few legal dis- 
putes over this issue in the 
past. “In a networked envi- 
ronment, where investiga- 
tors may be required to 
make their raw data avail- 
able to other scientists, 
such disputes will become 
commonplace, and a set of 
rules will have to be devel- 
oped to resolve them.” 








Big 
companies 
dont always 


come in 
small 


Lapidus says that even 
if technology advances no 
faster in the next 20 to 30 
years than it has over the 
past 20 to 30, “‘the actual 
networked computer envi- 
ronment in which the prac- 
tice of science will take 
place may be beyond the 
most outrageous specula- 
tions we make today.” 

Yet another study, this 
one on business, is a 
planned five-year, $5 mil- 
lion effort by MIT’s Sloan 
School of Management. 

Called ‘‘Management in 
the 1990s,” the project is 
studying the effects of 
computers and telecom- 
munications on managerial 
practices, how information 
technologies affect commu- 
nication patterns among 
workers and organizational 
structures and business 
strategies. Some of the is- 
sues to be examined are 
still evolving. 

The study is being fund- 
ed by nine corporations, in- 
cluding Digital Equipment 
Corp., American Express 
Co., Arthur Young, Bell 
South Corp., General Mo- 
tors Corp., Eastman Kodak 
Co., MCI Communications 
Corp., International Com- 
puters Ltd. and British Pe- 
troleum, as well as the In- 
ternal Revenue Service. 


Project goals 


The MIT project hopes to 
explain how rapidly grow- 
ing technologies change 
large business structures 
and strategies as they are 
growing. 

“The fact that technol- 
ogy will continue to change 
over the five-year period of 
the study shouldn’t have 


packages. 
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Visibility. Admit it. It’s right up there on 
your list of ‘must haves’ when it comes to 
making a career choice. No individual 
wants to waste their considerable talent in 
the back office of Invisible Inc. — design- 
ing bells and whistles for a lost generation 
of payroll packages. You want to do signif- 
icant work for a significant company. 


Which generally means a big company — 
with one of those names that makes it 
into the Fortune 100 winner's circle. 


TRW Information Services offers you that 


— and less. 





and recognition that goes with a Fortune 
association — and yet, still experience the 
kind of relaxed, friendly, free, unstructured 
environment that only a smaller company 
can offer. We might be a division of one of 
the country’s most renowned major corpo- 
rations — but we will always be small 
enough — and smart enough — to remem- 
ber your name and recognize your contri- 
butions. 


We are consistently looking for quality 
individuals with special talents in the 
following disciplines: 


Programming/DP 

To qualify for the following opportunities 
you'll need a minimum of 2 years pro- 
gramming experience using IBM ASSEM- 
BLER in a commercial applications 


environment and demonstrated skills in 
COBOL, OS/JCL and PL1. 


TRW 

Information Services Division 
Professional Employment 
Dept. CW113 

Suite 300 

505 City Parkway W. 
Orange, CA 92668 
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* Account Executives 
* Marketing Representatives 


Administrative 
* Accountants 


* Financial Analysts 


Clerical 


Secretaries 


Accounting Clerks 


Teleprinter Operators 


* Consumer Relations Clerks 
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TRW Information Services offers excellent 
growth potential in a progressive work 
atmosphere with competitive salaries and 
benefits to match. Information services is 
the fastest growing business sector in the 
country — and we forecast our growth to 
take us over the $1 billion mark in the near 
future. Come participate in our dynamic 
expansion by sending your resume today. 
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ogy-oriented managers who 
are used to adapting to 
changes in the technol- 
ogy,” says Roger Samuel, 
program manager of the 
MIT study. ‘“‘At some point, 
there will have to be a 
change in the mentality of 
[nontechnical] managers 
who will have to think 
more like the technologist.” 

Since the program got 
under way about a year 
ago, the sponsors have de- 
veloped some ideas about 
information technology in 
the future — their expecta- 
tions and possible implica- 
tions. These have been col- 
lected into the “‘Sponsors’ 
Future Vision,” essentially 
aset of working papers 
that have become a discus- 
sion vehicle for MIT’s Sloan 
School faculty. 

Asampling of predic- 
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that, here’s a partial list of why a 
Hayes® Smartmodem 2400™ is 
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1. The Hayes Smartmodem 
2400 allows you to communi- 
cate with the vast installed- 
base of 300,1200 and 2400 
bps““Hayes-compatible” 
modems. The Hayes 
Standard “AT”” Command Set 
allows you to use Smartcom II° 
and other software that com- 
municates. 

2. Through synchronous/ 
asynchronous technologies, the 


Smartmodem 2400 permits your 


PC to access mainframes, minis, 
and on-line services previously 
inaccessible through asyn- 
chronous-only modems. 

3. The Hayes Smartmodem 
2400 1s efficient...it pays for 


itself in just 4 hours of annual 
use over long distance. 

4. The technology of the 
Smartmodem 2400 allows you 
to transfer volumes of files with 
confidence across the city or 


Hayes 
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across the ocean using Bell and 
CCITT standards. 

5. The new Smartmodem 
2400B™—a plug-in board for the 
IBM PC and compatibles—allows 
synchronous and asynchronous 

communication through 
the same Com port. 
6. You will also get 
the Hayes ‘oidend 
2-year limited warranty and the 
opportunity to extend the war- 
ranty to 4 years. 

Best of all...you get Hayes. 
And that’s all you ever really 
have to know! 

For more information or tech- 
nical specs, contact your author- 
ized Hayes dealer. Or Hayes 
directly at (404).441-1617. 

Hayes Microcomputer 
Products, Inc., P.O. Box 105203, 
Atlanta, Georgia 30348. 
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The Genicom 4000 line printer 
series has paid its dues. As a matter 
of fact, in a reliability test, its shuttle 
mechanism worked 24 hours a day, for 
over three years without failure. That’s 
the equivalent of 25 years of normal use. 

What’s our secret? A totally new, 
patented resonance shuttle mechanism. 
It’s perfectly balanced, so vibration 
is eliminated. And because the Genicom 
4000s are free from those moving parts 
that normally fail in other printers, this 


could be the most reliable series of line 
printers ever built. 


the end of the line. 








Printing At Line Speed. 

The Genicom 4000 series was 
designed to tackle your most punishing 
printing applications in the blink of 
an eye. 

Blaze through data processing at 
up to 800 Ipm. Or shift into letter quality 
printing at 165 lpm. The Genicom 4000s 
even print difficult line and block 
graphics and bar codes at blistering 
speeds. 


Solitary Confinement. 

You can see a Genicom 4000 series 
printer at work. But at 60 dBA (55 dBA 
optional ), you'll barely ever hear it. 
Because Genicom uses an innovative, 
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One Genicom Drive, Waynesboro, VA 22980 


self-contained sound reduction system 
that eliminates the need for expensive 
and bulky external enclosures. 

And to ensure that this printer 
remains a productive member of society, 
each Genicom 4000 is equipped with 
either a serial or parallel interface, a 
20 inch/second paper slew, multiple 
character sets and a long-life, self-inkin: 
ribbon cartridge. 

So, if you’re looking for a rugged 
line printer that works with conviction 
call Genicom today at 1-800-437-7468. 
In Virginia, call 1-703-949-1170. And set 
a 4000 free. 
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tions from those papers: 

@ As a profession, infor- 
mation systems will rise to 
a peak before 1990 and will 
gradually decline as man- 
agers and individuals in 
other functions increase 
their information technol- 
ogy managerial skills. 

@ Work at home will be- 
come a reality for one- 
quarter of the population 
of postindustrial societies 
by 1995. 

@ The proportion of in- 
dividuals using informa- 
tion technology in the 
course of their daily work 
will rise from 25% in 1985 
to more than 75% in 1995 
in Western and advanced 
Asian societies. 

@ Large organizations 
will either develop a cul- 
ture that encourages infor- 
mation technology innova- 
tion or will be forced to 
acquire, collaborate with or 
be acquired by others. 

@ General business man- 
agers will be expected to 
attain proficiency in infor- 
mation technology by the 
year 1990. 

Another expectation, or 
vision, is that end-user per- 
ception will shift from sys- 
tems reflecting the skill of 
a few individuals being 
used by many to the expe- 
rience of many being avail- 
able to a few. 

“Where information 
technology will differ from 
traditional MIS,” at least 
one sponsor says he be- 
lieves, ‘‘is that no presump- 
tions will be made about 
the scope of the decisions, 
whereas MIS systems tend 
to imply some boundary of 
the scope of the informa- 
tion available.” 

Moreover, the research- 
ers believe that industries 
will weave an electronic 
web that integrates the in- 
formation flow of multiple 

- organizations, accelerating 





Congress is conducting studies on everything from pregnancy 
risks among video display terminal users to the effectiveness 
of computer security within government agencies. 


the flow and eliminating, 
or sharply reducing, the 
amount of redundant infor- 
mation. 

They expect that audi- 
tors and controllers will be 
slow to respond to the risks 
and exposures provided by 
the newly integrated infor- 





mation flows. 

They anticipate stan- 
dards for electronic docu- 
ments will be adopted for 
most industries by 1990 
and fully implemented by 
1995. The electronic equiv- 
alent of a signature will be 
generally available and in- 





tegrated into services by 
1995. 

One of the implications 
of these ideas floating back 
and forth between spon- 
sors and researchers at 
MIT is that electronic inte- 
gration of industries will, 
to a larger extent, replace 





acquisition as the mode of 
creating vertical organiza- 
tions that process raw ma- 
terial for sales of finished 
goods in either real prod- 
ucts or services. 

Other research projects 
examine different aspects 
of the computer age. 

w The Brookings Insti- 
tute is studying invest- 
ments in high-technology 
markets, such as robotics. 

w The University of Cal- 
ifornia’s Public Policy Re- 
search Organization in Ir- 
vine is exploring how 
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people will use computers 
in the future. 

@ Dunn & Bradstreet 
Corp. is trying to define in- 
formation and determine 
its value. 

Still, no one can top the 
federal government when 
it comes to information 
technology research. 

The government studies 
support the growing mass 
of information technology 
legislation. Between 1977, 
or the start of the 95th 
Congress, and 1984, the 
end of the 98th, more than 





230 laws related to infor- 
mation policy were passed, 
most dealing with informa- 
tion systems (92) and dis- 
closure or piracy (71). 


More bills passed 


In fact, the pace quick- 
ens with each session of 
Congress. Of the 400 laws 
passed by the 98th Con- 
gress, 58 were information 
technology related. 

The Office of Technol- 
ogy Assessment (OTA), an 
arm of Congress, has been 
one of the busiest, conduct- 





ing studies on everything 
from pregnancy risks 
among VDT users to the ef- 
fectiveness of computer se- 
curity within government 
agencies. The latter is poor, 
according to the OTA. 

More recently, the OTA, 
in anticipation of legisla- 
tive proposals on advances 
in data bases, published 
“Electronic Record Systems 
and Individual Privacy.” 

OTA also started work 
on a study called ‘“Technol- 
ogy, Public Policy and the 
Changing Nature of Feder- 





al Information Dissemina- 
tion,” an effort to docu- 
ment what technology 
means in terms of the gov- 
ernment’s potential to pro- 
vide information to the 
public and the possible im- 
pact of going from paper to 
electronic communications. 
Another new OTA project 
is a two-year study on tele- 
communications. 

A close follower of all 
this activity is John R. B. 
Clement, director of gov- 
ernmental activities at the 
American Federation of In- 
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formation Processing Soci- 
eties (AFIPS) in Reston, 
Va., who is conducting a 
number of studies for 
AFIPS, including an effort 
to determine where infor- 
mation policy is located in 
the federal government. 


Congressional committees 


This is no small task. 
Clement notes, for exam- 
ple, that 10 committees and 
17 subcommittees of the 
U.S. Senate and 13 commit- 
tees and 30 subcommittees 
in the U.S. House of Repre- 
sentatives share some sig- 
nificant jurisdiction or leg- 
islative role in information 
policy matters. 

Clement’s wish list in- 
cludes funding to conduct a 
study on the privatization 
of government information 
systems — that is, moving 
government-run services to 
private industry. 

This increasingly impor- 
tant issue concerns not 
only Clement but govern- 
ment employees who are 
particularly interested in 
communications and infor- 
mation technology. 


Privatization 


“The government has al- 
ready said it would like 
comments on privatization 
of the National Technical 
Information Service, which 
disseminates such things as 
census tapes, requests for 
proposals for government 
contracts and so on,” Clem- 
ent says. 

“There is a potential 
problem because none of 
this information is copyr- 
ightable. How do we pre- 
vent giving someone in the 
private sector a potential 
monopoly on information?” 

According to Rep. Gary 
L. Ackerman (D-N.Y.), 
chairman of the Subcom- 
mittee on Human Resources 
and the Post Office and 
Civil Service Committee, 
the administration is prod- 
ding agencies to review 
more functions for possible 
contracts. 


Commercial activities 


He says the Office of 
Management and Budget, 
which reports to the White 
House, plans to target cer- 
tain commercial activities, 
including data processing, 
for direct conversion to 
commercial contracts with- 
out any in-house competi- 
tion or cost study. 

This “hiving off” of the 
government’s activities, as 
it’s called, is a hot issue 
expected to come under 
closer scrutiny in coming 
months. 

And that probably 
means more studies. 





Schneiderman, who is 
based in Bedminster, N.J., 
has been covering the com- 
puter and electronics in- 
dustries as a reporter and 
editor for more than 20 
years. 
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The evolution 
of automation 
and work 


The information age 
impact on American 
workers and offices 


arley Shaiken 

is professor of 
communications at the 
University of California in 
San Diego. He researches 
issues in information tech- 
nology and the workplace. 
Computerworld senior 
writer Michael Sullivan- 
Trainor interviewed Shai- 
ken on the impact of com- 
puter technology on 
American workers. 


What are the major effects of 
computer technology on the work 
force? 

SHAIKEN: There are two broad 
impacts. One is a reduction in the 
number of jobs, and the other is 
the quality of the jobs that remain. 
If automation is successful, it 
raises productivity, and that gen- 
erally means that the same number 
of people or fewer can produce 
more. 

The other question is the quali- 
ty of jobs that remain. How does 
automation affect the skills that 
are required and the way the work 
is organized? There the technology 
offers a lot of possibilities. It of- 
fers options that increase skills 
and responsibilities, and it offers 
alternatives that do just the oppo- 
site. What we’ve seen in many 
cases is automation introduced in a 
way that reduces skill and requires 
less responsibility, which often 
leads to less satisfying and more 
controlled jobs. 


Do you have any statistical evi- 
dence of these trends, such as num- 
ber of workers displaced? 

SHAIKEN: The relationship of 
automation to displacement and 
the economy as a whole is compli- 
cated because there are factors 
other than technology. There’s the 
state of the economy, international 
trade, the health of a given indus- 
try. Despite all those other factors, 
automation clearly has an impact. 

In the automobile industry, for 
example, peak employment was 





reached in 1978. In 1985, there 
were several hundred thousand 
fewer workers in the industry pro- 
ducing roughly the same number of 
cars. Now, other things beside 
automation took place in that time 
frame. But one of the critical fac- 
tors that resulted in that produc- 
tivity increase and fewer jobs in- 
volved was the fact that a great 
deal of highly automated technol- 
ogy was introduced. 


Is business taking some respon- 
sibility for retraining the people 
who are displaced by automation? 

SHAIKEN: It’s happening toa 
much smaller extent than the na- 
ture of the problem involved. But 
the issue goes beyond what any 
single corporation or any single in- 
dustry could do. This really calls 
for broader national policies to ad- 
dress the issue of training and re- 
training and also address the issue 
of generating new employment. 


What would be an example of 
such a policy? 

SHAIKEN: Let’s look at the is- 
sue of training and retraining. 
There’s billions of dollars worth of 
training that goes on within any 
given industry for workers who 
remain at a company, but if we 
look at what happens to displaced 
workers, training becomes far less 
effective. 

There were more than 11.5 mil- 
lion people displaced between 1979 
and 1984. About half of them 
wound up in other jobs relatively 
quickly, but a large proportion of 
them were unemployed for a great 
deal of time, and many left the 
work force entirely. Under those 
circumstances, all the retraining 
that was available consisted of 
short courses under the Job Train- 
ing Partnership Act. 

The way training is carried out 
in other major Western industrial 
countries — West Germany, for 
example — is much more compre- 
hensive. There are financial aids 
available to a worker to have both 
longer training and to ease the 
transition into new industries or 
new areas. 

Here training is defined very 
narrowly for displaced people as 
merely giving them certain courses 
and new skills. But to make the 
transition from a declining indus- 
try or from one that has rapidly 
automated into a new area re- 
quires a lot more than a 16-week 
course in something. 


Are other countries being as 
strongly affected by automation as 
the United States? 

SHAIKEN: Well, Japan, for ex- 
ample, has had a very important 
shock absorber for these sorts of 
things, and that is a rapidly grow- 
ing export-based economy. To the 
extent that that changes, Japan 
will also face many of the prob- 
lems we are facing today in the 
United States. 

Ultimately the successful use of 
automation depends on the fact 
that workers do not feel they are 
going to be its victims. That is, the 
extent to which you think that 
automation really means you lose 
your job is the extent you’re going 
to be opposed to technological 
change. Establishing a real infra- 
structure that can enable people to 
adjust to change before they be- 
come its victims is central to an 
effective use of automation. 


t strikes me that 

computers should be 
employed in any area 
in which the informa- 
tion they provide can 
be more efficiently 
handled on a comput- 
er than under the old- 
fashioned way of do- 
ing business. This is a 
very broad spectrum, 
but it is the manner in 
which I would view 
the role computers 
should play in our 
contemporary society. 

We do not use com- 

puters at home at all 
because we like to 
spend as much time 
away from business as 
possible. Our business 
hours are very 
lengthy throughout 
the year but particu- 
larly so during the — 
[football] season and 
in the period immedi- 
ately prior to and af- 


ports on all of the out- 


college 
seniors who might be 
eligible for the upcom- 





on professional play- 
ers who have been 
drafted in the league 
and may be about to 
be cut. Information 
gained through our 
college scouting oper- 
ation provides input 
for the pro scouting 
data bank and helps 
us when trades are be- 
ing discussed. 

On the business 
end, computers also 
handle printing, dis- 
tribution and billing 
of season tickets for 
our own organization 
and the Boston Celtics 
as well. We have also 
done some work for 





» COMMENT | 


what might he doif he 
is close to the goal line 
when it is third down 
and short yardage? 
The coaches’ ques- 
tions are answered 
through the data base 
in the memory bank, 
which holds play-by- 
play information for 
each of our oppo- 
nents’ games. 

I think computers 
have made life a little 
less complicated and 
more efficiently run. 
What used to take 
hours to assemble 
manually is now pre- 
pared in minutes and 
cannot help but lead 
to amore efficient op- 
eration than we ever 


' WILLIAM H. SULLIVAN JR. 
President, New England Patriots 


| jeeskkshin ask whether in the future children will program 
computers or become absorbed in preprogrammed activities. 
The answer must be that some children will do one, some the 
other, some both and some neither. But which children, and 
most importantly, which social classes of children, will fall into 
each category will be influenced by the kind of computer 
activities and the kind of environments created around them. gy 
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Is computer 
failing man or 
vice versa? 


BY LILLIAN LYLES 








In the early 1960s, the company 
in which I was employed decided to 
upgrade its computer system from 
the IBM 1440 to the new wonder of 
the age — the IBM 360. It is hard 
for anyone who was not part of 
data processing during this period 
to appreciate the excitement of the 
company in being granted permis- 
sion by IBM to own such a marvel. 

As was common practice in 
those days, a contest was held 
among all of the employees to se- 
lect a name worthy of this newest 
member of the staff. After very 
careful consideration, the winning 
entry was chosen to be ‘‘Moses’”’ — 
for ‘‘he” would surely lead us out 
of the wilderness of red tape and 
into the promised land. 

Apparently we haven’t made it 
yet. 

As one who has been a data 
processing professional for more 





than two decades, as both employ- 
ee and consultant, I am somewhat 
dismayed that there is now consid- 
erable discussion of the failure of 
the computer industry to meet the 
needs or expectations of business 
— although the business communi- 
ty has invested generously in com- 
puter technology from the begin- 
ning. Certainly one should exercise 
caution in accepting such broad 
generalizations without any reser- 
vation. 


Complex contributing factors 


The factors contributing to this 
perception of data processing are 
many and complex. I would suggest 
that the major elements should be 
examined carefully by concerned 
individuals before they draw too 
many conclusions. In fact, accord- 


ing to the Fortune magazine article, 


“The Puny Payoff from Office 





Now there's just one name you need to 








Computers’”’ [June 1986], while 
white-collar productivity, with the 
assistance of computers, has not 
increased as much as might have 
been desired, it is entirely possible 
that without them, productivity 
during the past 20 years might ac- 
tually have decreased. 

Certainly there are several in- 
stances of industries computerized 
to an extreme degree — and so 
successfully that we seldom take 
note of their accomplishment. The 
computer ‘“‘revolution” has defi- 
nitely affected many aspects of 
daily life and frequently so pro- 
foundly that we take continuous 
system operation for granted. Con- 
sider travel — from your family 
automobile’s systems to the ease of 
completing airline reservations 
from anywhere in the world — 
home appliances, public utilities, 
energy control, health professions 
and financial transactions — from 
point-of-sale purchases to credit 
cards to Wall Street. 

Even as I point out obvious in- 
dustry success stories, I must admit 
having observed far too many frus- 
trations and disappointments on 
the part of individuals attempting 
to automate. Certainly hardware 
should not be blamed. It has gotten 
better and less expensive and, in 
most cases, easier to use. Applica- 
tion software of every kind 
abounds, and even if one feels that 
“canned” programs are not ideal, 
they can usually be modified easily 
enough to give the desired results. 

In addition, programming aids 
today, in the form of utilities, data 
base management systems and so 
on, permit programmers of modest 
ability to be very productive. 
Therefore, we may conclude that 
these less-than-happy endings may 
be attributed to the users them- 
selves, DP professionals or even 
vendors — that is, human prob- 
lems. The causes may be ignorance, 
obstinance, greed or fraud. It is 
worthwhile to illustrate these 
points with a few war stories. 


Gross inappropriateness 


There comes to mind the elected 
official who so desperately wished 
to enhance his public image that 
he, like so many victims, insisted 
on having state-of-the-art technol- 
ogy. His friendly hardware vendor 
salesman exploited his ignorance 
and sold him a grossly inappropri- 
ate system — at a gross price. Not 
only was there no suitable applica- 
tion software, there were practical- 
ly no programmers available in his 
region. 

Also, the system’s several giga- 
bytes of storage capacity was 
greatly in excess of what was nec- 
essary. As a result, the user has yet 
to achieve results that others now 
take for granted on much smaller 
and much less expensive comput- 
ers. In this case, the user and the 
hardware vendor doomed the in- 
stallation. 

We have all observed situations 
in which employees go to great 
lengths to ensure that automation 
will not succeed. 

I was asked to install a small 
computer and accounting system 
by an employer who was genuinely 
concerned about his overworked 
clerks, particularly the very out- 
spoken lady who was having to 
spend virtually all of her time pre- 
paring payroll manually. The in- 
stallation required roughly two 











NOVEMBER 3, 1986 


COMPUTERWORLD/1 19 





hours, and it was quickly demon- 
strated that the monthly payroll 
could be generated for the entire 
staff in 45 minutes. 


Sabotaging the system 


As I waited for expected expres- 
sions of gratitude, I happened to 
look into the face of the payroll 
clerk — and quickly realized I had 
just made an enemy. During the 
next few months, I observed in 
amazement her ruses to sabotage 
the system. 

The final straw came when an 
illness on payroll day forced her 
immediate supervisor to get on the 
telephone with me and learn how 
to run the payroll by himself, 
which he did. 

This had a negative effect on the 
clerk’s career, since the supervisor 
decided he would rather spend an 
hour or so doing it himself than 
endure a month of complaints. 


Unrealistic demands 


Then there is the DP customer 
who makes unrealistic demands of 
either his DP staff or consultants 
and quite frequently fails to ac- 
knowledge his computer system’s 
true importance. 

One gentleman spoke bitterly 
about the costs and shortcomings 
of his system, but boasted to others 
that his system had saved him four 
times its purchase price in thwart- 
ed employee thefts during its first 
year of use. 

Another customer who had more 
than 20 years of vital history and 
current data managed on a $5,000 
microcomputer that had proven it- 
self indispensable remained unhap- 
py because the system wouldn’t do 
more. 


Installation compromise 


The foregoing examples illus- 
trate cases in which parties other 
than the DP professional were re- 
sponsible for compromising, or at 
least attempting to compromise, an 
installation. 

Nevertheless, the reader should 
not conclude that I find no fault 
with data processing professionals. 

Regretfully, there are far too 
many examples of individuals in 
our industry who have no qualms 
about using their position or tech- 
nical knowledge to their own ad- 
vantage, even if they hurt custom- 
ers, co-workers or employers. 
These individuals range from the 
night operator who illegally sells 
time on his employer’s system 
while neglecting his company’s 
work to vice-presidents who advise 
their company to take a course of 
action that results in either unnec- 
essary spending or failure. 

It is common to find companies 
saddled with outmoded systems 
that require huge expenditures for 
maintenance, perform poorly and 
generate significant customer dis- 
satisfaction and alienation. 

This result may be for no better 
purpose than to protect the keys to 
the kingdom or the manager’s sense 
of security. 


The heart of a business 


DP is generally the heart of a 
business and can determine the fi- 
nancial health of a company. 

I have watched several compa- 
nies falter and even die because of 
selfish and unethical motives. 
Since companies are made up of 
people whose livelihoods depend 





There are thousands of mundane, boring activities 
that are still being done manually and that should 
have been automated long ago — not to do away 
with jobs but to help employees be happier and 
more productive 


upon their continuance, I do not 
feel kindly toward those of our 
profession who see themselves in a 
role other than the role of service. 

These members may be the exec- 
utive who, while paying lip service 
to progress, refuses to go forward 
with implementation, or the opera- 
tor who just somehow can’t get the 
work done until it is too late. 

Cost overruns, delayed sched- 
ules, incorrect data, poor planning 


and inaccurate information are 
hard to pinpoint. 

Finally, there are thousands of 
mundane, boring activities that are 
still being done manually and that 
should have been automated long 
ago — not to do away with jobs but 
to help employees be happier and 
more productive. 

With the proper DP help, far 
fewer small businesses would fail. 
The micro industry has already 








had an impact. 

Peachtree Software, Inc., Bor- 
land International, Inc. and others 
have made outstanding contribu- 
tions, not only with the quality of 
their software but by making it 
available at reasonable prices. 

With so many people still not 
trusting DP or using it as they 
could, we have a great opportunity 
to help those still entangled in the 
red tape of record keeping, looking 
for Moses. 





Lyles is president of Data Com- 
pression, Inc. in Chicago, an appli- 
cations, engineering and consult- 
ing firm. 
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Software: 
Science, art, 
tangible or 
intangible? 


BY MARTIN GOETZ 


Senior Vice-President, 
Applied Data Research, Inc. 


When I started my ca- 
reer as a junior program- 
mer for Sperry Rand Corp. 
on election day in 1954, the 
Univac I processor was 
helping predict the elec- 
tions for the first time. 

My first assignment was 
to help build a gas and elec- 
tric billing system on the 
Univac I for Con Edison in 
New York. At that time, 
large organizations were 
buying Univac Is, IBM 705s 
and Honeywell, Inc.’s 800s 
for commercial applica- 
tions. 

Banks, insurance and 
manufacturing companies 
and government agencies 
started converting their 
massive punched-card in- 
stallations to general-pur- 
pose computers. Little was 
known about applications 
— how they should be de- 
signed and programmed, 
how long they might last, 
how expensive they would 
be to maintain and who 
would be best able to pro- 
gram them. : 

Certainly the full poten- 
tial of;computers in a busi- 
ness environment wasn’t 
recognized. For the most 
part, companies viewed 
large-scale computers as 
more economical than 
punch cards for processing 
data. 

Today, computer usage 
within commercial organi- 
zations has changed dra- 
matically. But many people 
still try to categorize soft- 
ware, or programs, in ways 
that confuse commercial 
organizations. Controver- 
sies about software contin- 
ue. Is it an art or ascience, 
tangible or intangible, tax- 
able or untaxable and so 
on. For years, hardware 
companies did little to clar- 
ify the issues. Until 1970 
they gave software away 
and put it in the public do- 
main. They talked of soft- 
ware, programs and pro- 
gramming as a service. 
They were wrong. 

Today computer pro- 
grams run companies, but 
their true value is often 
misunderstood. Some com- 
panies that recognize the 
critical importance of soft- 
ware control its use tightly. 
Other companies allow per- 
sonal computer users and 





information center users 
who have little or no for- 
mal data processing exper- 
tise to develop applica- 
tions. Some people believe 
programming and program- 
mers will disappear in the 
future and that end users 
will eventually develop 
most of a company’s appli- 
cations. These end users 
would define and develop 
applications without quali- 
fying as software engi- 
neers. By defining the re- 
quirement of an applic- 
ation, the computer would 


COMPUTERS AND BUSINESS 


magically determine its de- 
tailed logic. 

This may be true for 
small, simple applications, 
but not for larger and more 
complex ones. 


Complex applications 


Organizations generally 
build complex business ap- 
plications to solve specific 
major functions such as ac- 
counting, finance, order 
processing, manufacturing, 
inventory control and cus- 
tomer information systems. 
These applications general- 


ly build upon existing ap- 
plications that solved part 
of the major functions 
along with manual proce- 
dures that processed the 
other parts. 

Capturing the logic of 
the manual procedures and 
thoughts of the people who 
process and analyze infor- 
mation cause applications 
to become more complex. 
As companies grow, these 
procedures, logic and busi- 
ness rules increase in com- 
plexity. In most companies, 
these applications still rep- 
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resent a combination of 
work being performed 
manually and automatical- 
ly. In addition, most com- 
plex applications are relat- 
ed to other complex 
applications and to people 
who interact with them. 
For the past 25 years, a 
major task in developing 
complex applications was 
to build a detailed specifi- 
cation from which the ap- 
plication could be built. A 
complex application em- 
bodies thousands of busi- 
ness rules, procedures, log- 
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ic, data formats, report def- 
initions, screen formats 
and data transformations 
that must be systematically 
organized, tested and main- 
tained. 

One way to think of a 
complex business applica- 
tion is to treat it as a ma- 
chine — as an assemblage 
of components that trans- 
mit information to one an- 
other in a predetermined 
way. Treating a business 
application as a machine 
means that it must be sys- 
tematically designed, built, 


tested and maintained. Dis- 
ciplines required for such 
“software machines” are 
similar to those for “‘hard- 
ware machines.” 

For instance, software 
machines should be devel- 
oped by trained software 
engineers and systemati- 
cally designed and built in 
modular form. Business or- 
ganizations must realize 
that software is closer to 
an engineering science than 
to creative art and that 
properly developing a com- 
plex business application 


requires trained personnel 
who follow strict disci- 
plines. 


What can we expect? 


The development of 
business applications can 
improve significantly with 
fourth-generation, higher 
level languages. These lan- 
guages can redute the de- 
sign, development, debug- 
ging and maintenance of 
complex applications by 20 
to 1. They also can permit 
the prototyping of an ap- 
plication and the documen- 


tation of its business rules. 
And they allow for im- 
proved communication be- 
tween the application de- 
velopers and users. 

By 1990, I believe that 
90% of all new complex 
business applications will 
be programmed in fourth- 
generation, higher level 
languages. These languages 
will evolve over the next 
20 years and will incorpo- 
rate artificial intelligence 
techniques to improve an 
application’s reliability, 
ease of use and perfor- 
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mance. Maintenance and 
enhancement costs will fall 
dramatically as these high- 
er level languages incorpo- 
rate relational data bases 
and data dictionaries. 

While the programming 
process is well-known to- 
day, there is little agree- 
ment on the role of method- 
ology software in 
information system plan- 
ning and in analysis and 
design of complex applica- 
tions. Many methodologies 
are partially automated 
and contribute to the sys- 
tematic definition, analysis 
and construction of busi- 
ness applications. But most 
companies do this work in 
a piecemeal fashion and 
usually from the bottom 
up, rather than from the 
top down. In future years, 
new methodology software 
tools will help make soft- 
ware engineering a true sci- 
ence. 


Pian for the future 


Corporations should be- 
gin to realize that we!’-de- 
signed and constructed ap- 
plications are critical to 
their survival. Corporate 
computing is only begin- 
ning. In the future, main- 
frames, minis and PCs will 
be networked to share data 
processing loads. These 
networked systems will 
form the basis for true cor- 
poratewide information 
systems. Local-area net- 
works in conjunction with 
wideband communications 
systems will allow applica- 
tions to be built that share 
processing between multi- 
ple computers and where 
the data can be distributed 
onto multiple computers. 
Corporations should plan 
to accept computers and 
applications as strategic 
weapons rather than cor- 
porate overhead. And they 
should plan to build these 
complex applications to 
last 20 to 30 years. 

Many of today’s compa- 
nies have up to 30 years of 
experience developing com- 
plex applications. Many 
now recognize the exten- 
sive shortcomings of Cobol. 
Some have gone to higher 
level language program 
generators that are prepro- 
cessors to Cobol. 

Many others, however, 
now use fourth-generation, 
higher level languages that 
produce object code direct- 
ly. These are the languages 
of the future. They will im- 
prove over the years in 
functionality and perfor- 
mance. They have already 
proved their worth. Over 
time these compiling sys- 
tems will produce more ef- 
ficient code than that de- 
veloped by Cobol-based 
compilers. 

These trends will not 
only dramatically reduce 
the cost of programming 
but will produce signifi- 
cantly more reliable pro- 
grams that require signifi- 
eantly less maintenance. 
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Hit or miss? 
Secrets 

for creating 

top software 


BY DANIEL BRICKLIN 








With all of the promising new 
types of software products that 
come out, why do some catch on 
and others never make it? How do 
you determine if anew way of 
doing something will supplant the 
old? Looking back at several prod- 
ucts, I think I can see a trend. 

Products take off only when 
they are so much better than what 
went before that buyers are forced 
to make a purchase. Success re- 
quires a productivity improvement 
of roughly 100 times or, measured 
differently, a three-week payback. 

Users have a lot of inertia. Once 
they invest the money, time and 
effort to start using a particular 
type of product that satisfies their 
needs, they do not want to change. 
No minor improvement in produc- 
tivity will justify throwing out that 
investment. 

The cost to change is so high 





that software products that prom- 
ise only a savings in the future are 
not worth pursuing: 

Only a new product that justifies 
the switch so quickly that it would 
appear stupid to put off the switch 
will sustain the tidal wave of user 
acceptance that developers so ea- 
gerly seek. 


Upward-compatible upgrades 


An example of a type of product 
that usually gets quick, widespread 
acceptance is the upward-compati- 
ble upgrade. In this case, the cost to 
switch is very low, since the user 
usually has to make no changes. 
Most upgrades have features that 
are widely desired and are avail- 
able for a nominal charge. There- 
fore, they are perceived to have a 
very good cost-benefit ratio. 

With new products, you must 
determine the cost-benefit ratios 
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very carefully. For example, many 
utility programs have been on the 

market, but only a few types have 

really caught on. 

One is the ‘‘unerase” program, 
such as Norton’s Utilities. While 
you may use this program very 
seldom, if ever, the fact that it can 
recover hours or days of work in 
minutes gives it a great cost bene- 
fit. 

Another product category is the 
desktop manager that pops up over 
your work. These give you many of 
the benefits of having a second 
computer on your desk tightly cou- 
pled to your current machine. Ata 
price of less than $50, you are get- 
ting a $2,000 to $3,000 machine for 
2% of the cost. 

In productivity software, some 
program areas have gained very 
widespread acceptance. Consider 
spreadsheets: When Visicalc was 
first available in 1979 and 1980, it 
cost about $5,000 to get a complete 
setup of an Apple II, disks, moni- 
tor, printer and software. 

People used to come and tell me 
how they replaced their time-shar- 
ing usage with new Apple IIs and 
paid for the whole system with just 
a few weeks of savings. Or they 
would use Visicalc to do reports in 
15 minutes that used to take days 
of their time. 

It was this “‘no brainer” decision 
to use Visicalc and an Apple that 


66 = Jnarelatively short pe- 
riod of time, we have seen 
the emergence of several 
distinct ages: the jet age, 
the atomic age, the elec- 
tronic age and the space 
age. Each has changed 
Sorever the ways in which 
we live and think. 

And we have seen the 
emergence of still another 
age, the age of informa- 
tion processing, which 
could prove to be the most 
exciting and interesting of 
all. For with increased in- 
formation and the ability 
to move it rapidly from 
place to place can come 
increased knowledge, in- 
creased creativity and in- 
creased understanding 
among people. 

In short, this new age 
can provide the antidotes 
for some of the human 
race’s oldest diseases: 
ignorance, fear and 
suspicion. 

Any age that cando 
that, I think everyone 
would agree, deserves the 
good will, best efforts and 
cooperation of all of us 
who are in a position to 
contribute to its 

realization. T) 


JOHN AKERS 
Chairman, IBM 
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helped get PCs into business. I nev- 
er heard users saying that they 
loved Visicalc since it improved 
their productivity by 25%. Lotus 1- 
2-3 and the IBM Personal Computer 
extended that idea further by pro- 
viding even more of the same type 
of improvement in a relatively up- 
ward-compatible way on a machine 
that was perceived as more appro- 
priate for business. 

Prior to spreadsheets, the Basic 
language was the major means of 
solving business problems on a per- 
sonal computer. Spreadsheets were 
able to eclipse Basic in this regard 
because they were perceived as re- 
moving the need to learn to pro- 
gram. 

They made the previously diffi- 
cult task of formatting the input 
and output intuitive and trivial, 
and added the important ingredient 
of being highly interactive. As a 
result, a large nonprogramming 
population could be ‘‘computer- 
ized”’ for the first time. 

Other ways of working with 
numbers have been packaged and 
promoted as major productivity im- 
provements that complement or 

supplant spreadsheets. 


Failed to gain major foothold 


Invariably these products have 
failed to gain a major foothold in 
the marketplace because they don’t 
provide a significant saving for the 
average user without sacrificing 
the advantages of the major 
spreadsheet programs. 

In today’s market, we are seeing 
that desktop publishing can pay 
for entire systems in just one or 





two uses by cutting down on type- 
setting fees and improving turn- 
around without requiring many 
sacrifices. 

It is this type of payback, espe- 
cially as the price of getting the 
output drops, that will make desk- 
top publishing a major user of PCs. 

Many of the areas in which you 
can get such great improvement are 
those where you computerize a 
manual task. That is why we fre- 
quently see the first entry in a 
category that meets the users’ 
needs taking such a strong hold, 
usually only surpassed on new 
hardware or by products that are 
very upward-compatible. Comput- 
erizing a task already done well on 
similar hardware usually does not 
produce the large improvements I 
feel are required, unless the cost of 
switching is very, very low. 

As new hardware and software 
become available at lower and low- 
er prices, more and more tasks will 
be added to the computer’s reper- 
toire. 

Only if those tasks can be done 
well enough by the computer that 
it would be foolish not to switch 
will they be added to the growing 
list of ‘‘major uses of computers.” 

People who sell computerized so- 
lutions with multiyear paybacks 
will continue to miss out on the 
rush to acceptance typified by 
spreadsheets. 





Bricklin, president of Software 
Garden, Inc. in Newton, Mass., was 
the co-creator of Visicalc, the first 
electronic spreadsheet. 


COMMENT 2 


he world we live 

and work in is 
evolving rapidly. Lo- 
cal and national busi- 
ness and social issues 
become global issues. 

Computers and 
computer networks 
are globalizing our so- 
ciety and have be- 
come the backbone of 
the information age. 
Millions of people 
worldwide have the 
capability to access 
information on thou- 
sands of topics. 

The computer’s ca- 
pabilities have grown 
phenomenally since 
Eniac was first com- 
missioned for service 
in 1946. 

Computer graphics 
and imaging are now 
integral elements in 
all aspects of business 
from automobile de- 
sign and safety to 
flight simulation for 
student pilots. Scien- 
tific research flour- 
ishes with the aid of 
computers, and some 
medical treatments 
would not otherwise 
be possible. In educa- 





tion, public and pri- 
vate school students 
can enhance their 
learning potential by 
taking courses long- 
distance via comput- 
ers and public data 
networks. 

A major social con- 
cern is that computers 
have the potential to 
divide our society into 
the computer literate 
and illiterate, with 
many advantages de- 
nied those who do not 
own or understand 
computers. 

We must strive for 
universal education in 
the use of computers 
in our schools, on our 
jobs and in civic orga- 
nizations to guarantee 
that all segments of 
our society benefit 
from the vast comput- 
er power available. 

The computer will 
speed the evolution of 
our society more than 
any other technologi- 
cal gem ever invented. 
Each day the list of 
new computer appli- 
cations grows. 

Computers and the 


President, Telenet Communications Corp. 


_ place to live. 





puting power that is 
just a keyboard away 
should be used to opti- 
mize technical, natu- 
ral and human re- 
sources. 

As we commemo- 
rate the 40th anniver- 
sary of Eniac, we 
should remember that 
our knowledge in all 
fields has grown ex- 
ponentially because of 
the computer. We 
must continue to 
probe for new com- 
puter applications so 
that our global society 
will become a better 
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MOST COMPANIES 
ARE STILL LOOKING FOR A 
DATA TRANSFER SOLUTION. 
HERE ARE SOME WHO’VE FOUND IT: 


e E.F. Hutton & Company 
e Ameritech Services, Inc. 
e VISA U.S.A., Inc. 

e Chrysler Corporation 

e Wells Fargo Bank, N.A. 


e Blue Cross of California 

e The Mutual of Omaha 
Companies 

e Atlantic Richfield 
Company 


e Citibank, N.A. 

e General Electric 
Company 

eUS Sprint 
Communications Co. 


MIS managers at well-known 
companies in industries from 
financial services to manufacturing 
and petroleum exploration have 
faced the same data transfer 
challenges you do. Slow 
throughput. Labor-intensive 
operation. Security problems. A 
growing number of companies 
have chosen Network 
DataMover® (NDM) from The 
Systems Center as their data 
transfer solution. 

NDM'‘s powerful data handling 
capabilities, security features and 


automated operations make it the 
leader in mainframe data transfer 
software. But don’t take our word 
for it. Come to a free seminar 
breakfast and hear how our 
customers are using NDM. 

To register, call 1-800-292-0104 
{in Texas, 214-550-0318). 


= THE SYSTEMS CENTER, INC 
= 1320 Greenway Drive, Suite 300 


Irving, TX 75038-2510 
CENTER? (800) 292-0104 outside Texas 


= (214) 550-0318 in Texas 


To learn why companies like 
yours chose NDM, come to a 
free seminar breakfast: 





Cleveland 
Detroit 
Chicago 
Dallas 

St. Louis 
Pittsburgh 
Washington, DC 
Minneapolis 
Orlando 
Denver 
New York 
Los Angeles 


Tuesday, November 4 
Wednesday, November 5 
Thursday, November 6 
Friday, November 7 
Tuesday, November 11 
Tuesday, November 11 
Wednesday, November 12 
Wednesday, November 12 
Thursday, November 13 
Thursday, November 13 
Tuesday, November 18 
Thursday, November 20 
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Rethinking 
‘Automation’ 


BY JOHN DIEBOLD 


When my book Automation was 
published in 1952, it was two years 
before the first computer was ever 
installed for commercial purposes. 
Known popularly as giant brains, 
computers had only been applied 
for scientific and military uses. 

Who ever would have believed 
that these strange new machines, 
which few people had ever even 
seen, were going to change the way 
managers make decisions, commu- 
nicate with their peers, operate 
their plants and offices? Who 
would have accepted that comput- 
ers would alter not only the nature 
of business but the society in 
which businesses operate? 

That was the central argument 
of Automation. The difficulty lay 
in getting people to look beyond the 
machine hardware. In 1952 the 
computer was too big, too noisy, 
too expensive for practical use. One 
had to make a mental leap to un- 
derstand that the underlying tech- 





nology — information processing 
— was revolutionary, in that it 
had to do with a most fundamental 
determinant of human organization 
and behavior: information. 

No one would doubt: me today. 
The best run organizations in the 
world are well aware of the com- 
puter’s impact on their businesses. 
Consider the example of General 
Motors Corp., which has become 
the world’s largest manufacturer 
of process computers. The technol- 
ogy has changed every aspect of 
GM’s business, from the way engi- 
neers design motors to the way car 
dealers service 
their custom- 


ers. It is natural that we 
should find enterprises 
entering whole new 
lines of business, seeing 
fundamental changes 
in their very mission or 
purpose, as a result of 
information technology. 


Consider, 
too, the exam- 
ple of Ameri- 
can. Airlines, 
which recently 
made a multi- 
billion-dollar 
investment in 
its automated 
reservations 
network. j 
American ac- 
knowledges 
that its  busi- 
ness is not selling airline seats but 
selling information. 

It is natural that we should find 
enterprises entering whole new 
lines of business, seeing fundamen- 
tal changes in their very mission or 
purpose, as a result of information 
technology. 

I have long believed that auto- 
mation, like any important techno- 
logical innovation, brings about 


three phases of change: First you 
mechanize the work you did yester- 
day. Second, you find that the 
work itself changes. Third, as a 
result of the first two changes, the 
greatest change of all occurs in so- 
ciety. 

By now we are well into the 
second and third phases of change. 
And yet, it seems to me that the 
really interesting developments 
have not yet started, or at least 
have yet to be fully recognized. Our 
current electronics revolution 
builds on a heritage of technologi- 
cal revolutions, so that by now we 
adjust almost 
unconsciously 
to change. 

That is what 
enables us to 
proclaim wide- 
ly that there is 
arevolution 
and then to vir- 
tually ignore 
the complex 
economic, busi- 
ness and social 
issues that we 
must master 
before we can 
say we have 
succeeded with our revolution. 

The computer industry has 
grown over the course of three de- 
cades into a major industry, but it 
is now undergoing further shifts. It 
is no longer a capital industry pro- 
ducing only capital goods. It has 
also become a consumer-product in- 
dustry, not only by way of direct 
products but indirect products as 
well: through the incorporation of 











chips into wristwatches, toys and 
all manner of consumer durables 
and nondurables. 

What we are seeing is a technol- 
ogy increasingly embedded into our 
economic infrastructure. At the 
same time, computer resources are 
becoming as crucial to economic 
viability as energy and raw materi- 
als. 

The technology is tied to the 
productivity of virtually all busi- 
nesses and services, not just be- 
cause it streamlines work, but be- 
cause it affords the opportunity to 
analyze and rethink the jobs we do 
as individuals, as work groups and 
as large organizations. 

This is where the really pro- 
found and subtle changes lie ahead: 
in the way we structure our work 
and our businesses. Very few com- 
panies are using information tech- 
nology to redesign jobs, to change 
information flows in the business, 
to redirect processes. 


Rethinking 


In Automation, I described the 
rethinking process using the exam- 
ple of the New York Stock Ex- 
change: It is not just a matter of 
adding gadgets to a centuries-old 
process of selling wares, but using 
the technology to redirect the in- 
formation traffic. 

Rethinking is not a simple pro- 
cess, which is why relatively few 
organizations have attempted it. 
An additional problem lies in the 
paucity of hard information on the 
way human organizations are 
structured. } 

Right now too much attention is 











HARDWARE 


SOFTWARE 
* MS/DOS * OS/1100 


* CMS 1100 * TIP * TELCON 


* FOCUS « SAS 
TECHNOLOGIES 


* Distributed Processing 


CHICAGO 
TECHNICAL SUPPORT 


COMMUNICATIONS 





Data Base: IDMS * IDMSAR « SQL 
Languages: COBOL * ASSEMBLER (ASSEMBLY) * FORTRAN « C 


United Airlines has a top management team that is fully committed to busi- 
ness automation through a long-term strategy of investment and integration. 


United Airlines will always offer a career environment that challenges 
computer professionals with leading edge technologies. 


We are determined to get the most from management information systems. 


HERE ARE SOME FACTS THAT WILL... 


Today's technology at United will surely be enhanced and expanded in the 
next few months. That's one of our trademarks. Today's opportunities at 
United will probably change rapidly, too. That's the result of continuous 
growth. So, while we invite you to get to know us today, we encourage 
you to contact us anytime. It’s only going to get better. 


UNITED’S MIS ENVIRONMENT 


IBM 90XX/30XX/43XX, 3725s, 3705s, PC XTs & ATs 
SPERRY 1100-93/84, DCP 40's 


Operating Systems: MVS/XA * ACP/TPF 2.3 * VM/CMS « UNIX 


Communications: ACP/TPF * CICS * ADS/O « NCP/VTAM * SDLC 


SNA °¢ X.25 * Micro-Based LANs ¢ Satellite * Voice * Fiber Optic * Microwave 


A SAMPLING OF CURRENT OPENINGS: 


* ACP/TPF Communications Systems Programmer 
* IBM MVS/XA Systems Programmer 

¢ Capacity Planner & Performance Analyst 

* Sperry-Univac Systems Programmers 

* Software Engineers (Micro-Based LANs) 

* Planning Engineers/Analysts(Micro-Based LANs) 


¢ Network Communications Specialist 
* Telecommunications Engineers 
¢ Transmission (Satellite/Microwave/Fiber Optic) 


HERE ARE SOME FACTS 
THAT WILL NEVER CHANGE... 


United Airlines is a leader, an innovator, and a fierce competitor in the 
worldwide transportation industry. 


¢ Network Modeling & Simulation 
* Capacity Planning & Performance 


APPLICATIONS DEVELOPMENT (} 


*« FOCUS Consultants 

¢ SAS Instructor 

¢ Programmers 

° Sr. Progra Analysts 
* Systems Analyst 

° * Applications eam Leader 


: iis lications Development Project Manager 


Data Base Analyst 
* SQL ae Base Administrator 


DENVER 


ACP/TPF APPLICATIONS, SYSTEMS 


. COMMUNICATIONS 


pplications Development Managers 
Abbr TPF Applications Programmers 
. : ACP/TPF Systems Programmers 
* Coverage Pro: oa 
« ASSEMBLER guage F Programmers 
¢ Technical Tretner - 
*« Communications Design Analyst 


SAN FRANCISCO 


APPLICATIONS DEVELOPMENT 


* Programmer Analysts 
* IDMS Data Base Administrator 


TECHNICAL SUPPORT 


* MVS/XA Systems Programmers 
¢ Sperry-Univac Systems Programmers 


FIND OUT MORE! 


Details about our openings and compensation program are available. — 
a resume in strictest confidence, ree — ee by C-Chic. 


D-Denver, S-San Francisco, to: 


(location code), United Airlines, P.O. Box 66100, Chiteen IL 60666. If no 
—— location, please do not detail code. Equal Opportunity Employer. 


rincipals Only. 


WY UNITED AIRLINES 
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focused on simplistic cost/ 
benefit equations to im- 
prove organizational pro- 
ductivity. By focusing in- 
stead on analyzing the 
quality and quantity of 
what we do, we will be bet- 
ter able to choose our own 
destiny, employing new 
technology in ways that 
are best suited to what we 
intend to do. 


The social impacts 


For the first time in his- 
tory, we have a technology 
capable of adjusting to hu- 
man needs, rather than the 
human being having to ad- 
just to the machine. 

As we learn to apply the 
benefits of this extraordi- 
nary programmability of 
computers, I believe we can 
expect great strides in the 
quality of life. 

Already the human/ma- 
chine interface is becoming 
simpler and more natural, 
enabling the computer to 
become a realistic tool for 
people in the mainstream 
of our society. 

By this I mean a tool 
that brings us our daily 
news, moves us more 
quickly through the super- 
market line, diagnoses our 
illnesses, delivers us the- 
ater tickets, gives us a di- 
rect vote in government fo- 
rums and influences our 
leisure activities. 

No doubt robots will 
play a more direct role in 
our everyday lives, al- 
though, as I stated in Auto- 
mation, the human body is 
not the most practical form 
for a robot to take (in my 
book I used the term “‘flexi- 
ble materials handling de- 
vices” as the terminclogy 
of robotics was yet to be 
coined). 

It was the spectre of hu- 
manoid machines that un- 
fortunately caused much of 
the initial fear and suspi- 
cion of computers. 

When we arrive at the 
point at which robots are 
cheap enough and sophisti- 
cated enough to help the 
average citizen with house- 
work and everyday chores, 
they might initially resem- 
ble the automated arms 
that build cars on an as- 
sembly line, or something 
more akin to a forklift than 
a metallic android maid or 
butler. 

‘Surrogates’ 

It is certainly possible 
that we will choose one day 
to have computers take on 
very human forms. MIT’s 
Nicholas Negroponte envi- 
sions what he calls comput- 
er “surrogates” — the 
ghostlike images of helpful 
human servants, such as 
neatly uniformed letter 
carriers, responding to ver- 
bal or even nonverbal com- 
mands. 

These surrogates would 
create a pleasing picture to 
embellish a service that the 
technology provides. 

The intertwining of in- 








formation technology with 
developments in biological 
sciences is inevitable. For 
instance, biologists have 
discovered that every liv- 
ing cell is actually a kind of 
computer, with enormous 
volumes of information en- 
coded in spiraling strands 
of DNA. 

So obviously biological 
computers might achieve a 
storage density, speed and 
sophistication far beyond 
what is possible with to- 
day’s chip technology. The 
convergence of computers 
and biotechnology will 
have formidable repercus- 
sions. 

Many years ago, Vanne- 
var Bush predicted that 
computers would be im- 
planted in every one of us. 





This prediction is already 
being realized to some ex- 
tent, as microchips are em- 
bedded in heart pacemak- 
ers. And amputees are 
benefiting from electronic 
devices that enable them to 
move artificial limbs by 
merely thinking: Electronic 
circuitry replaces the bro- 
ken nerve circuitry in the 
body, so that the brain can 
send messages directly to 
the limb. 

The possibility of com- 
puters based on biological 
structures will open even 
wider possibilities for in- 
terconnectivity between 
human and machine. 


A tool in human hands 


I would not discount the 
alarming possibilities that 





human-machine hybrids 
present. Will we use such 
powers to extend and am- 
plify human beings — or to 
diminish and control them? 
As with any new technol- 
ogy, it is no more than a 
tool in human hands. In- 
trinsically neither good nor 
evil, the technology chal- 
lenges us to administer it 
wisely and fairly. 

One cause for optimism 
is the fact that none of the 
early dire predictions 
about computers have been 
borne out. At the time of 
my book’s writing, the ste- 
reotypical view held that 
computers would mean rig- 
id systems: centralized, 
monolithic structures that 
would dehumanize work 
and everyday life. Today 





it’s exactly the reverse: 
Systems are becoming de- 
centralized, very flexible, 
very friendly and almost 
human. 

Computers are opening 
up new opportunities to 
unleash the human imagi- 
nation — the most impor- 
tant power we have. And 
what imagination will lead 
us to one can only begin to 
guess. 





Diebold is chairman 
and founder of The Diebold 
Group, Inc., a New York- 
based international man- 
agement consulting firm. 
He is the author of Automa- 
tion, Making the Future 
Work and Business in the 
Age of Information. 











When you don’t 
have time 
to find the job 
you want 


Searching for a better job can be a full time job. That’s why so many data 
processors, who want to make a change, don’t. Or worse, they take the 
next job offer that comes along. 


If you can relate to this problem, Robert Half-Data Processing may be 
just perfect for you. 


We're sensitive to the problem of the data processing professional, who 
wants to be fair to the present employer, and at the same time finds it 
necessary for career advancement to look for another job. Robert Half 
has been successful at discretely locating the right career positions for 
data processors—ever since the computer revolution began. 


We can help you just as: we've helped thousands of other professionals 
for almost 40 years. 


If you must make a change, but can’t spare the time for an interview 

during work hours, just call one of our 100 offices on three continents 
during a regular work day. Briefly explain your problem to one of our 
placement professionals, and we'll set up an in-depth phone interview 
at your convenience—after hours or on the weekend. If it’s convenient 
for you to meet with us, so much the better—we'll arrange the interview. 


And if you don’t have a current resume, we'll discuss all the pertinent 
facts with you and compile them for presentation to suitable employers. 


Please understand this: Our service is 100% free to you. And, equally as 
important, we're success oriented. This means our clients only pay our 


fees when they hire through us. This makes us better. A Jot better. 


So, if you’re interested in finding a better data processing job, call one 
of our nearby offices. A few moments of your time now, may be the 
beginning of a new and brighter future. 


© 1986 Robert Haif International Inc 
Offices ind Jently owned and 
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Remembering 
‘Automation’ 


Reprinted from John Diebold’s 
Automation. Originally published 
in 1952 by D. Van Nostrand Co. 


@ On the automated office. The 
primary function of the office is 
the handling of information. 

In the plant, the materials-han- 
dling problems are formidable ob- 
stacles to effective automation. In 
the office, materials handling is the 
basis for use of the new technol- 
ogy. We may deceive ourselves into 
thinking that the materials han- 
dled in the office are papers and 
cards, but actually the basic mate- 
rial being handled is information. 

Although existing computers are 
designed to handle the information 
of the position of aircraft and prob- 
lems in mathematics, these devices 
are readily adaptable to handling 
the information of business; and 
the information functions of busi- 
ness, in turn, provide a fertile field 
for automation. 

As business grows and becomes 
more complex, the need for de- 
tailed, up-to-the-minute, accurate 
information increases enormously. 
Better methods of production con- 
trol and market analysis, a growing 
body of government regulations, 
complex payroll deductions — all 
these are placing an increasing bur- 
den on office procedures. 

Although we have developed 
some extraordinary machines for 
handling information, between 
1920 and 1950 there was 253% 
increase in the number of factory 





workers as compared with a 150% 
increase in the number of office 
workers. In addition, the office has 
moved increasingly farther away 
from the manufacturing process, 
both physically and functionally, 
although there are now signs of a 
back-to-the-plant movement. 

In manufacturing firms, the 
function of the office is fundamen- 
tally related to the function of the 
plant. Recognition of this fact is of 
considerable importance to a fruit- 
ful analysis of office methods. 
When this basic relationship is 
overlooked, the introduction of 
new machinery often perpetuates 
existing procedures instead of elim- 
inating or replacing them. 

We have said that the basic form 





of paper. The intermediate data, 
which must be set down by the 
employee as the analysis pro- 
gresses, are retained in the memory 
circuits of the computer and erased 
when no longer needed. The outlin- 
ing of the successive steps that the 
analysis is to follow, determined 
either mentally by the employee, 
by an instruction sheet or by a 
combination of the two, is deter- 
mined in the computer by the con- 
trol of programming elements. 
Most writing on the subject of 
applying computers to the handling 
of business information has em- 
phasized speed and accuracy as 
compared with present methods. 
But the new technology can do far 
more than improve speed and accu- 


What the new technology offers is an escape from 
designing in terms of the limitations of human: oper- 
ators. And it is only when we learn to organize our 
information-handling procedures to take full advan- 
tage of the freedom offered that we will receive the 
true benefits of computer technology. 


of the high-speed digital computer 
is ideally suited to automatic han- 
dling of business information. In- 
deed, the components of the com- 
puter — the input and output 
sections, the central control ele- 
ment, the arithmetic and the memo- 
ry units — are all counterparts of 
the functions used in manipulating 
business problems. 

For example, an employee ana- 
lyzing a sales record will use as 
tools a record of past sales, a work 
sheet or scratch pad and perhaps a 
desk calculator. All of these ele- 
ments, including the human func- 
tions of control and programming, 
are duplicated in the computer. 
The arithmetic element of the com- 
puter replaces the desk calculator 
as well as the comparison of data 
by the employee. The memory ele- 
ment retains the sales information 
that the employee retains on sheets 





racy. 

@ On the office of the future. 
Our clerical procedures have been 
designed largely in terms of human 
limitations. Humans can easily 
handle only a limited number of 
variables, and they can solve prob- 
lems of only a given magnitude 
with speed and accuracy. Useful 
information concerning business 
operations often calls for too great 
an expenditure of human effort or 
cannot be analyzed by humans 
quickly enough to be used. 

What the new technology offers 
is an escape from designing in 
terms of the limitations of human 
operators. And it is only when we 
learn to organize our information- 
handling procedures to take full 
advantage of the freedom offered 
by the new medium that we will 
receive the true benefits of comput- 
er technology. 
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An analysis of the information 
function in business must be far 
more penetrating than the usual 
procedures analysis that now ac- 
companies installation of office 
equipment. Procedures analysis re- 
sulted in a substantial portion of 
the overall savings associated with 
the introduction of punched-card 
equipment. 

However, what is required is 
something similar to George Grang- 
er Brown’s “unit operations analy- 
sis,”’ which structures processes in 
terms of functional units common 
to different operations rather than 
in terms of the manner in which 


’ the processes are carried out. The 


question to be asked is not, How 
can we handle these forms more 
efficiently? but rather, How do we 
use the information contained on 
these forms? Why is it gathered in 
this manner? How does it relate to 
other information we need for op- 
eration of the firm? In what ways 
could this data be presented to 
management in a more meaningful 
form? 

To use the new technology as a 
speedier means of preparing the 
same reports that are now pre- 
pared and to treat their contents in 
the same way they are now treated 
would be a great mistake. What the 
new tools offer is, in many cases, 
an entirely new way of handling 
business information. 

@ On decision support systems. 
If the output of the computer cir- 
cuits is in a form suitable for use in © 
making management decisions, the 
computer is being used far more 
effectively than if it is employed to 
tabulate data that must be further 
manipulated by clerks before be- 
coming useful to management. At 
the present time, much lower and 
middle management time is devot- 
ed to processing information and 
drawing from raw data the signifi- 
cant facts necessary for making top 
management decisions. 

When a businessman is told that 
the new technology will provide 
him with much more information 
about the operation of his firm, he - 
often shudders, because his desk 
and briefcase are already crammed 
with information he does not have 
the time to digest. 

But, if used properly, the com- 
puter can do more than tabulate 
and print increasingly detailed ver- 
sions of present reports. Used with 
proper understanding and insight, 
it can give management consider- 
able relief from the perpetual di- 
lemma of wanting more informa- 
tion, yet not having time to use 
effectively what is already avail- 
able. 

The computer can answer the 
many What would happen if ...? 
questions that cannot now be an- 
swered. Management can create 
projected operating data according 
to various hypotheses. By analyz- 
ing these hypothetical reports of 
costs, production and profits under 
various sets of operation condi- 
tions, much can be learned about 
the wisdom of alternative courses 
of action. 

The rapidity with which even 
the slow-speed digital computers 
function means that operating 
statements, analyses of these data 
and other special reports can be 
scheduled and prepared daily with 
little effort. If need be, the comput- 
er system can be run throughout 
the night by a few operators and 
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provide detailed, literally up-to- 
the-minute reports each morning. 

The results of using small IBM 
and Remington Rand, Inc. comput- 
ers for the compilation of financial 
statements and payrolls already 
indicate that such speedy prepara- 
tion is entirely possible. Fully 
integrated, automatic information- 
handling systems should substan- 
tially eliminate the present inabil- 
ity to obtain crucial operating 
information in time to make needed 
decisions on an intelligent basis. 
ligent basis. 

@ Integrating manufacturing 
systems. In the fully automatic 
factory of the future, the informa- 
tion generated by the production 
processes will be automatically 
gathered directly from these pro- 
cesses. It will be possible for the 
central computing mechanism to 
keep a continuous running record 
of each part that is passing 
through the plant. If the individual 
machine control circuits are con- 
nected with the information-han- 
dling circuits of the office, an up- 
to-the-second, running record can 
be kept of the position of each part 
in the production process and of 
the number of acceptances and re- 
jections at each stage in manufac- 
turing. If a machine breaks down, 
the production of the other ma- 
chines and the flow of product 
units between machines automati- 
cally will be adjusted by the com- 
puter to compensate. 

By continuous monitoring of the 
inspection devices, machine fail- 
ures can be reduced. The computer 
will take cognizance of the fact 
that trouble has begun and either 
correct it or inform the mainte- 
nance crew of the location of the 
trouble — all before the machine 
actually breaks down or before 
many parts are spoiled or before 
machining time is wasted on parts 
that will subsequently be rejected. 

Production scheduling and pro- 
duction controls will be entirely 
automatic. Starting with the prod- 
uct output requirements of the 
plant, which are introduced into 
the computer machinery on the ba- 
sis of management decisions, the 
computer automatically will sched- 
ule the entire production processes 
of the plant and will take into ac- 
count disruptions that occur in ac- 
tual operation. 

By programming the machine 
with information now contained on 
parts lists, specification sheets, op- 
eration sheets and other forms 
used in production control, it is 
possible for the computer to deter- 
mine the optimum runs for each 
production line, taking into account 
such variables as the cycle time of 
individual machines, machine 
availability, special requirements 
of certain components and the 
probability that delays will occur 
in specific areas. 

Under the most progressive 
present systems of production con- 
trol, parts lists and specification 
sheets are in the form of punched 
cards. These cards are processed by 
office machinery to determine the 
materials requirements for produc- 
tion. With computer circuits, not 
only will parts lists be compiled, 
but this information will also be 
used to determine the optimum 
scheduling of all production ma- 
chines. Such automatic scheduling, 
it should be borne in mind, is done 
in terms of criteria that are built 





To build a machine that will correct its own errors in 

accordance with criteria predetermined and built in 

by humans is very different from creating a machine 
that is human. 


into the computer’s programming. 
The enormously complicated prob- 
lem of programming for tasks of 
this sort soon becomes evident. 

@ On robots. Writers such as 
Norbert Wiener, by emphasizing 
the similarity of the automatic con- 
trol systems and the nervous sys- 
tems of humans and animals, have 
made the world of science fiction 
seem indeed to be upon us, with a 
race of human-like robots already 
in the making. No interpretation of 
the facts could be more perverse — 





or disturbing. 

Robots — machines that look 
and act like humans — have been 
the subject of speculation and fan- 
tasy for many years. 

Currently the subject is enor- 
mously popular, and the pseudosci- 
entific language in which today’s 
stories are told, when coupled with 
the animal-machine analogy of the 
Wiener school, surrounds the 
whole with an aura of reality. Even 
so recent and serious an account of 
the new technology as Edmund 





Berkeley’s Giant Brains warns, 
“There seems to be no kind of es- 
cape possible. It is necessary to 
grapple with the problem: How can 
we be safe against the threat of 
physical harm from robot ma- 
chines?” 

But look at the facts. The solu- 
tion of mathematical problems and 
other feats performed by comput- 
ers do resemble the processes of 
human thor:ght. But the resem- 
blance is too superficial to warrant 
the conclusion that they think or 
are in any essential way human. 

The problem is largely one of 
semantics. Our language has not 
yet developed the words that deal 
accurately with the new concepts. 
Even the word ‘“‘computer”’ is hope- 
lessly inadequate in describing 
what the machine is. In the broad- 
est sense that we use the word 
“think,”’ it can safely be asserted 
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that we have no machine that 
thinks. What a computer does is to 
carry out a logical process that is 
not at all human. To call it thinking 
would be as incorrect as to say that 
a typewriter has human character- 
istics because it can ‘‘write” this 
book. 

The accounts that describe the 
new machines in human terms ne- 
glect one very important fact. Free 
will, the essential human quality, is 
absent from all of these machines. 
In no way can this quality be at- 
tributed to any machine yet devel- 
oped, nor is there any indication 
that any such machine could be 
developed. 

To build a machine that will cor- 
rect its own errors in accordance 
with criteria predetermined and 
built in by humans is very different 
from creating a machine that is 
human. Even if it were technologi- 








cally possible to build machines 
that could perform all the work 
that is presently performed by hu- 
mans and that had the ability to 
think — and even possessed free 
will — there is considerable ques- 
tion, aside from all moral issues, 
whether we would economically 
want to produce such machines. 
From the standpoint of performing 
industrial tasks, humans are, in 
most cases, very inefficient. Oil re- 
fineries and automobile plants bear 
very little relation to the structure 
or the function of a human being. 
Human robots would thus replace 
humans in our present plant. But 
what a waste of investment this 
would be! For what a waste of hu- 
man resources it is at present to 
have a human being, capable of ail 
a human can do and feel and ex- 
press, standing in an assembly line 
tightening nuts! 





If we possessed sufficient tech- 
nological ability to develop human- 
like robots, what a waste it would 
be to go about our industrial tasks 
in the way we perform them today. 
How much better to build machines 
that could perform these tasks 
without having the added ability to 
play games of chess, to walk, to 
solve difficult problems and to 
communicate with others. 

Automatic machines will thus 
not take on human form. Nor will 
they be all-purpose robots. The 
new technology permits the devel- 
opment of a group of much more 
automatic machines than we now 
possess. But such machines will be 
related to the machines with which 
we are familiar in the sense that 
they will perform certain groups of 
industrial functions and will vary 
considerably according to the func- 
tions to be performed. 
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As corporations develop their 
long-range business plans, they 
will be including detailed informa- 
tion strategies. These strategies 
will revolutionize the way we do 
business today. And, they will be 
based not only on hardware, but on 
suites of applications software. 

Software of the 1990s will be 
extremely user-oriented. Systems 
software of today, for example, op- 
erating systems, data base manage- 
ment systems and eventually ex- 
pert systems and artificial 
intelligence, will become firmware 
and the user will only follow menus 
or verbal instructions as he in- 
quires into the mainframe through 
a workstation. The mainframe will 
become an electronic library of cor- 
porate data for access by manage- 
ment, as well as for consolidation 
of final corporate figures. 

Applications will produce not 
only resultant information for the 
end user, but will become predic- 
tive systems. 

Suites of systems called ‘‘white- 
collar’ software, for example, gen- 
eral ledger, accounts payable, ac- 
counts receivable and purchasing, 
will allow middle managers new 
freedom to analyze information in 
amore timely manner. 


Software for all phases 


These suites of software will be 
used in every phase of the corpora- 
tion. Not only will there be white- 
collar software, but blue-collar 
software for shop floor control; 
open-collar software for computer- 
aided design; steel-collar software, 
including robotics of assembly and 
process control; and last but not 
least, button-down-collar software 
or executive information systems, 
which give information only to top 
management. 

This software of the 1990s will 
allow the management and worker 
to execute their functions so effi- 
ciently that the time necessary to 
perform their jobs will be reduced 
dramatically. Society will then 
have its four-day work week and 
each job function will be more chal- 
lenging because repetitive, redun- 
dant and boring elements of busi- 
ness will now be performed by the 
computer. 

Software will be the driving 
force of this revolution. 

As ease of use evolves out of 
artificial intelligence, literally ev- 
ery management employee will 
have the opportunity to communi- 
cate electronically all the business 
data necessary for him to function. 
AI will allow the computer to give 
only exceptional information, pro- 
viding mission-critical solutions to 
the right manager at the right time. 

The first 40 years of the comput- 
er age have been the hardware 
years. The next 40 will be led by 
software innovation. 
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An MIS guide 
for husbands, 
friends, wives 
and lovers 


BY BRUCEKULA | 


Does a decade of nested IF's evoke for you the 
delicate beauty of a mountain waterfall in late 
spring? Is there nothing in your life so satisfying 
as tracing a storage chain through a 300-page 
dump? 

If you answer yes, you may presume you are 
not an easy person to talk to about computers. If 
you have spent more than a couple of years in 
the world of DP, it’s likely you have a whole 
vocabulary that is incomprehensible to someone 
outside that world. 

It is impossible to speak computerese.all day, 
then go home and not speak it at all. Words 
creep into your vocabulary that used to be out of 
place outside a computer room. Although some 
bits of computer language work their way into 
the common language, (such as the word “com- 
puter” itself — 30 years ago the laity called any 
computer ‘‘an IBM’’), most DP jargon remains 
beyond the grasp of people who don’t use it 
constantly. There is simply too much of it. 

Programmers marry crane operators, and 
computer operators drink beer with corporate 
lawyers. Users have to talk to systems analysts, 
and data base administrators have to talk to 
management. It may be that the person closest to 
you doesn’t even have a good idea of what you 





do for a living, much less understand the joys 
and tribulations of your work. 

On top of this language problem, DP is new 
enough to be widely misunderstood. People with 
aslight knowledge of computers have some 
notion of how prosaic work with computers can 
be but often lack an appreciation for the remark- 
able technology involved. 

More often, the layman’s concept of comput- 
ers comes from magazine articles with titles like 
“‘House of the Future” and “‘Cars That Think.” 

This is a specialized article, designed to pro- 
vide an orientation for people who do not and 
may never program, use, design, operate or fix 
computers. 

You who speak computerese have to help here 
— tear out this article and give it to someone 
you love. Then stand by to guide the person over 
the rough spots, illuminate with examples and, 
most importantly, add specific detail to areas 
that I have carefully generalized. 

To the friend of the DP professional: Be- 
tween 1981 and 1990, the U.S. Bureau of Labor 
Statistics says, the number of people who pro- 
gram, operate and repair computers will in- 
crease by up to 700,000, reaching almost two 
million. Add in people who enter data for com- 
puters to use, those who lack extensive comput- 
er knowledge but happen to use computers fre- 
quently on their jobs, and those millions who 
have bought their own home model. 

All this is to say that you should not be 
surprised that you seem to know a lot of people 
who know computers. 

You will have noticed, I think, that people 
who work with computers speak an esoteric 
language and do not exhibit much concern that 
others may not understand them. 

Imagine you’ve come home after a hard day at 
work. You settle into your favorite chair witha 
glass of wine and a book. Suddenly, a crazy 
person explodes through the front door, ranting 
every bit as intelligibly as the foreman of the 
crew that built the Tower of Babel: ‘Trace 
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tables corrupted! Command 
reject on SYSRES!” the per- 
son shouts. 

“Did you have a bad 
day?” you ask. 

“All I did was add one 
little transient to the SDL!” 
the person raves on, swig- 
ging copiously from your 
wine bottle. You carefully 
move easily broken objects 
to higher ground. 

You may recognize that 
lunatic as the DP profes- 
sional in your life. Al- 
though things may not get 
quite so out of controi in 
your household (they do in 
mine), probably you have 
noticed some communica- 
tion problems when it 
comes to talking about com- 
puters. Perhaps you don’t 
even have a clear idea of 
what that individual does 
all day. 

And it’s half your fault. 

Oh, I know you’ve been 
sympathetic, and some- 
times listened to computer- 
ese all evening long, with- 
out understanding half of 
it. But that’s precisely the 
point: When you didn’t un- 


People who 
don’t under- 
stand comput- 
ers will have 
the same sta- 


tus as people 

who can’t read 
today. 
Pe 


derstand, you should have 
raised a hand and said, 
“Hold it, Jack!” (or Jill, or 
Fred or Sue, as the case 
might be) — ‘What on 
earth are you talking 
about?” 

It is possible you are less 
confused by people who 
talk about computers than 
you used to be. You proba- 
bly have seen television 
programs where the hero 
(or, more often, villain) sits 
in front of a video display 
terminal getting at infor- 
mation stored in a comput- 
er system. In real life, you 
probably have seen a ticket 
agent or a bank teller do 
the same thing. And when 
a writer throws out a term 
like ‘“‘video display termi- 
nal” you probably can vi- 
sualize just the sort of 
thing he’s talking about. 

You have become, be- 
lieve it or not, more com- 
puter literate than you 
used to be. For example: Do 
you ever use the word “‘in- 
put” — as in “I'd like to 
add my input to this dis- 
cussion’’? Were you using 
that word in 1970? Proba- 
bly not. You have been ex- 
posed to the language of 
computers by the media 
and politicians and of 
course the people you 
know who know comput- 
ers. 








You may have heard 
warnings from university 
and government officials 
that people who don’t un- 
derstand computers will a 
few years from now have 
the same status as people 
who can’t read today. 
Schools are forcing school 
boards and students to buy 
computers so the students 
will be prepared for a fu- 
ture that almost certainly 
will involve contact with 
computers. 

Actually, the trend in 
computer technology is to 





design machines that any- 
body, with or without com- 
puter experience, can oper- 
ate. The need for formal 
training to acquire comput- 
er literacy has already be- 
gun to decrease. Already, 
anybody old enough to 
read a simple sentence can 
use a well-designed com; 
puter system. 

It no doubt sounds as if I 
am proposing arguments 
for not reading an article 
like this one. I haven’t 
shown you the other side 
of the coin: The more user- 





friendly a computer system 
is, the more complex it 
must be. To make things 
easier for us (the users of 
computers), computer 
hardware and software en- 
gineers have to dig ever 
more deeply into their bag 
of technical tricks. It’s very 
easy to design a computer 
that is difficult for anyone 
to use — and vice versa. 
What this means, clear- 
ly, is that people who work 
in the world of data pro- 
cessing are going to have 
an even more sophisticated 





language all their own as 
the years go on, with more 
and more new and obscure 
terms. If you work with or 
live with someone in DP, 
both of you will have to 
work at understanding 
each other. And because 
the size of the DP lexicon is 
growing, it will be a never- 
ending job. 

Is it worth the trouble? 
That depends on whether 
you wish to communicate 
with people in DP or mere- 
ly listen to them. The pur- 
pose of this article is to 
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give you a running start at 
the former — and pre- 
sumes you are tired of the 
latter. 

Answer A or B to the 
following question: The 
computer is a useful device 
primarily because of its (A) 
speed or (B) intelligence. 

If you answered B, or 
were tempted even vaguely 
by it, it is possible you 
have been convinced by 
magazines, newspapers, 
films or television that 
computers have brains. Not 
so. A computer is, at its 


roots, only a very speedy 
electronic calculator. It has 
no innate intelligence, al- 
though some computers 
may be furnished with in- 
structions and information 
that allows them to mimic, 
in a small way, human rea- 
soning. 


Bad reputation 


Yet somehow computers 
have developed a terrible 
reputation. Bank tellers 
blame them for losing your 
savings account, and cus- 
tomer service representa- 


tives point their fingers at 
them when the summer is- 
sue of a magazine arrives 
in your mailbox just in time 
for Christmas. In novels 
and films, computers are 
found doing everything 
from taking over the world 
to harboring indecent 
thoughts about a sexy 
heroine. ‘ 
Actually a computer is 
not much more likely to 
lose your savings account 
than it is to demonstrate a 
lust for blondes. A comput- 
er, on its own, can’t lose 


anything. (In fact, a com- 
puter is too ignorant to 
make any mistake. It re- 
quires that a human define 
the procedures it must fol- 
low to make a mistake.) 
And lust, of course, is an 
emotion, which is some- 
thing a computer will never 
have. But about them tak- 
ing over — there’s some 
truth in that. 

There may be computers 
skulking about your living 
room (in your television or 
stereo) or lurking in the 
shadows of your kitchen 
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(in your microwave oven) 
or laying in wait some- 
where under the hood of 
your car (a new car is like- 
ly to have half a dozen). 

Computers are pervad- 
ing our world not because 
they are smarter than you 
and me, but because there 
are so many tasks a com- 
puter can do more quickly, 
dependably and efficiently 
than humans can. 

Let’s take the problem 
84,577,506 divided by 
56,498. Not so bad. But try 
performing a million such 
calculations. It would take 
a person with average 
arithmetic skills a couple of 
years, with no breaks for 
eating, sleeping or sharpen- 
ing pencils. 

Yet the typical large 
computer could have the 
job done in a second — lit- 
erally. Or let’s say you’ve 
got to adjust two valves, 
one controlling gasoline, 
the other controlling air, 
making sure the right mix- 
ture is going into the cylin- 
ders of your car’s engine. 

The mix has to change 
according to acceleration or 
deceleration, the tempera- 
ture of the engine and the 
load on the engine, and it 
has to change quickly and 
often. 

Even if you could keep 
the valves adjusted proper- 
ly (which isn’t likely), 
you'd be bored to tears 
with doing it long before 
you reached Grandma’s 
house. But a computer 
would do the job unflinch- 
ingly and perfectly for as 
long as it had current flow- 
ing through it. 

A computer will do, 
mindlessly, precisely what 
it is told to do. Do not ac- 
cept the explanation ‘‘com- 
puter error” when your 
checking account has an 
overdraft for $6 million. 
Tell the bank that program- 
mers, keypunchers and 
computer operators make 
mistakes, but computers do 
not. 

(I have to admit to one 
exception to this rule. It is 
possible for electrical or 
mechanical malfunctions to 
destroy or alter informa- 
tion stored in a computer. 
But a well-designed ma- 
chine will detect a problem 
like this and allow a human 
to intervene and recover 
the lost information.) 

A computer is a tool. So 
is a shovel. In two very 
different periods of our de- 
velopment, mankind in- 
vented them both. And 
there’s nothing so very 
awesome about a shovel, is 
there? 


Glossary 


Glossaries usually are at 
the end of a book, because 
a glossary is normally an 
optional reference — a 
handy place to look up an 
unknown word. 

Unfortunately, it is vir- 
tually impossible to talk 
about computers without 
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using specialized language. 
However technical a lan- 
guage computerese might 
be, most of it consists of 
ordinary English words 
bent to a special purpose. 

The most common word 
in conversations about 
computers is data. It means 
information — and that’s 
all you need to know. Data 
processing means doing 
something with informa- 
tion, but more often it is 
accepted as meaning a com- 
puter doing something with 
information. DP can mean 
the department where the 
computer is located (“‘Go 
see whether DP has any 
spare rubber bands”’) or 
what line of work someone 
is in (“I’m in DP”’) or a few 
other things. 

Strictly speaking, the 
word data is plural, mean- 
ing more than one datum. 
For example, your Social 
Security number is a datum 
kept on file by the Internal 
Revenue Service, and your 
name and address are 
among the other data that 
are kept. 

Unfortunately, data has 
come to be used for both 
plural and singular, so that 
one is more likely to hear 
the phrase ‘“‘the data is cor- 
rect” than “the data are 
correct.” In lieu of the 
word datum, phrases like 
“‘piece of data” are in com- 
mon DP usage. 

A large computer is of- 
ten referred to as a main- 
frame or a CPU (central 
processing unit); smaller 
computers are minis or mi- 
cros. This discussion re- 
lates primarily to large 
computers, and a comput- 
er, as far as we'll be con- 
cerned, is a complex elec- 
tronic device that can be 
directed to process data 
rapidly and accurately. Ex- 
actly what is meant by pro- 








cess depends on the partic- 
ular application. 

One application of com- 
puters is performing arith- 
metic calculations upon 
data, but there are other 
things that can be done to 
data: Data can be printed, 
tallied, sorted, compared, 
added to, deleted from, 
combined and translated, 
to name a few. And there 
are any number of ways in 
which the functions may 
be combined. 

But before a computer 
will accomplish anything 
at all, it requires instruc- 
tions. The act of writing 
the instructions in a lan- 
guage suitable for comput- 
ers is called programming. 
A program is one set of 
such instructions, which 
would be written by, of 
course, a programmer. A 
program defines the proce- 
dures a computer must fol- 
low to accomplish some de- 
sired result. Usually more 
than one program is re- 
quired to perform a job (a 
job is simply some task, 
defined by a human, that a 
computer is required to 
complete). Several pro- 
grams that relate to each 
other — like all the pro- 
grams relating to the pro- 
cessing of a payroll — are 
referred to as a system. 

Because the programs 
that process payroll are ap- 
plying the computer to a 
specific problem, they are 
known together as an ap- 
plication system. Such a 
system may consist of sev- 
eral jobs. In the example of 
a payroll system, a joe 
might be run every two 
weeks to print paychecks, 
and another job might be 
run monthly to print a re- 
port for the president 
showing how much money 
was spent on overtime. 

Another kind of system 
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is the operating system. 
This group of programs 
does not produce anything 
as tangible as paychecks. It 
is both the servant and 
overseer of all other pro- 
grams. A job wiil not start 
until the operating system 
ascertains it has the re- 
sources available'to run it. 
An application program — 
like the one that prints 
paychecks — really sub- 
mits requests for resources 
to the operating system 
and does not use the re- 
sources directly. So the 
paycheck program will an- 
nounce to the system it has 
a check to print, and the 
system will actually issue 
the commands that initiate 
printing. 


A computer is 
not much more 
likely to lose 
your savings 
account than it 
is to demon- 
strate a lust 
for blondes. 


Notice that “system,” 
with no qualification, usu- 
ally means operating sys- 
tem. The operating system 
designed by one large com- 
puter manufacturer is 
called the Master Control 
Program, or MCP, a name 
that sums up the concept of 
an operating system neatly. 

Programs are generally 
referred to as software, to 
distinguish them from 
hardware. Hardware 
means actual, physical de- 
vices, like a printer, or the 
computer itself. Software, 
as a rule, is what instructs 
hardware. 

It is doubtful you can 
have avoided seeing the 
output of the sort of print- 
er that is attached to a 
computer. Your monthly 
bank statement will almost 
assuredly be generated by 
a computer, as will any 
piece of junk mail that has 
your name inserted in it 
somewhere (“‘Dear Mr. 
Plunkett of Green Fails, Ne- 
vada, you may have won 
One Million Dollars!!’’). 

This sort of printer was 

‘ designed to accept differ- 
ent kinds of paper (forms) 
so that the same printer 
that was used_to print the 
junk mail can later be used 
to print address labels for 
envelopes and a report on 
how many letters have 
been prepared. To avoid 
having to put a form ina 
printer every time a page is 
done printing, such print- 
ers use continuous forms, 
which are many hundreds 
of pages attached to each 
other but perforated in 
such a way that they may 
be separated after printing. 

A necessary type of at- 


tachment to a computer is 
some external storage de- 
vice, which allows large 
amounts of data to be 
saved and, in some cases, to 
be transported to some oth- 
er computer or to a vault 
for safekeeping. The stor- 
age in a computer is not 
sufficient for large 
amounts of data and, be- 
cause it is a special kind of 
electronic storage, it gets 
cleared out every time the 
computer is turned off. 
That kind of storage — 
computer storage — is for 
data and programs that the 
computer currently is us- 
ing. External storage is for 
data that must be saved. 

The two most common 
types of external storage 
are tape and disk. 

Tape drives are much 
like a home tape recorder 
in concept: A roll of tape, 
with iron particles on it, 
passes by an electromag- 
net, which aligns the iron 
molecules on the tape. 

Disk drives contain 
stacks of platters whose 
surfaces can be read by an 
electromagnet. The platters 
revolve at a high speed. 
When data is to be read or 
written, a device called a 
head moves to the proper 
spot along the radius of one 
of the disks and waits for 
the point on the disk to 
spin by that is to be read 
from or written to. 

The advantage of this 
technique over tape is that 
data can be randomly, as 
opposed to sequentially, 
accessed. The situation is 
analagous to a cassette 
tape vs. a long-playing re- 
cord. If you wish to listen 
to a song in the middle of 
the tape, you have to run 
the tape until it gets to the 
middle. 

With the record, you 
could simply lift the tone- 





arm and set it down at 
whatever song you wish. It 
works the same way with 
data: It is possible on a disk 
to access any datum almost 
immediately, without first 
accessing all the data that 
comes before it. 

When data is stored on 
disk or tape, it is grouped 
together according to the 
way it is used, and each 
group is called a file. Each 
file has a unique name, like 
“BOOK.SUBSCRIBERS” or 
“EMPLOYEES.” A file con- 
tains one or more records, 
each one containing differ- 
ent data. The file called 
EMPLOYEES might contain 
a record for each employee, 
and each record might con- 
tain an employee’s name, 
address, Social Security 
number and pay grade. A 
group of files that has a 
logical relationship with 
each other is sometimes 
called a data base. 

In the early days of com- 
puting, data was stored on 
punched cards. Although 
this technique is consid- 
ered archaic in most DP cir- 
cles, it does persist. To use 
cards for output from a 
computer, a device called a 
card punch is used; to use 
cards as input to a comput- 
er, a card reader is used. 
Card readers are used most 
often now merely to make 
the operating system 
aware of a job to be run, a 
process requiring only a 
few cards. This is called job 
submission. 

It is not uncommon for 
all job submissions to be 
performed from a video 
display terminal, also 
called a VDT, a cathode 
ray tube (or CRT for 
short), a tube, a terminal or 
a screen. The fact that 
there are so many syn- 
onyms should suggest just 
how common these things 
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are. Software is available 
to allow many functions on 
a CRT. Programmers may 
use CRTs to write and 
change programs and to 
submit jobs to test the pro- 
grams. Airline ticket agents 
use them to find out what 
seats are available on a 
particular flight. Entry 
clerks type in information 
about you on them when 
you subscribe to a maga- 
zine. 

A special kind of CRT is 
used to monitor and control 
the computer and the jobs 
running on it. This is the 
console, and it usually can 
be found right next to the 
computer. The computer 
operator uses the console 
to communicate with the 
system. On most systems, 
several jobs can run at the 
same time — or that’s the 
way it looks. Actually, the 
operating system divides 
up the use of the computer, 
doing a piece of this job, 
then a piece of that job, 
then a piece of this job 
again, going back and forth 
so quickly it appears to be 
running more than one job 
simultaneously. This is 


It is rarely nec- 


multiprocessing. 

The ability to run jobs 
concurrently (which is not 
the same as simultaneous- 
ly, remember) allows many 
computer users to make use 
of the same computer. Two 
basic kinds of activities 
may go on: batch and on- 
line. A batch job doesn’t 
allow much human inter- 
vention, short of submit- 
ting it to the system. It re- 
quires a thorough 
explanation (to the system) 
about what data the job 
will require or write, what 
programs will be executed 
and so on. This explanation 
is submitted in a special 
job control language (or 
JCL). 

On-line or interactive 
tasks are initiated by some- 
one at a terminal. The in- 
formation the system re- 
quires, about data and 
programs, has been sup- 
plied to the system already. 
All the terminal operator 
needs to do is type in re- 
quests and await replies, 
which will be presented on 
the terminal screen. In 
some contexts, the distinc- 
tion between batch and on- 
line is denoted by back- 
ground and foreground. 

A different kind of pro- 
gram is required for inter- 
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active tasks than for batch 
tasks. Often a programmer 
will specialize in one or the 
other. 

Programmers, like any 
humans, do not all speak 
the same language. Some 
write programs in high-lev- 
el languages like Cobol, 
PL/I, Ada, Fortran, Basic 
or Pascal. High-level means 
“close to human language”’ 
(although a French Canadi- 
an might vehemently dis- 
agree). In Cobol, for exam- 
ple, if one wishes to 
display the current date 





upon the console, the cor- 
rect command is: ‘‘DIS- 
PLAY CURRENT-DATE 
UPON CONSOLE.” 

Other programmers use 
a low-level language like 
Basic assembly language. 
This is a language more di- 
rectly related to machine 
language — the language 
used within the computer 
— than to English. Any of 
the programmer languages 
must be translated into ma- 
chine language before they 
are executable — able to 
be run on a computer. The 





programmer does not per- 
form this translation by 
hand, of course; there is a 
program that does it for 
him, usually called a com- 
piler. 

Even once the program 
is translated to a series of 
digits that the computer 
will react to, there is no 
guarantee the program will 
work the way the program- 
mer intended. It may not 
work at all. A program that 
isn’t working properly 
might produce 1,000 pages 
of gibberish instead of the 





Year-End Profit Analysis 
Summary, or it may end 
abruptly before it has pro- 
duced anything at all. The 
case of the abnormal end 
(or abend) is familiar 
enough to programmers 
that many not-so-technical 
terms are used to describe 
it: Programs die, blow up, 
cancel and crash, not to 
mention blow away, crap 
out and take a dump. 
Whether the program’s 
output is bad or nonexis- 
tent, the programmer must 
start the process of debug- 
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ging the program. As the 
word connotes, this means 
getting the bugs out of a 
program, correcting the 
things that are wrong with 
it. If the program abended, 
the operating system may 
have issued an error mes- 
sage at the time of the 
abend that describes the 
problem. 

If this is insufficient, the 
programmer may have to 
study a dump. A dump is a 
printed listing of part of 
the contents of computer 
storage just as it looked 


when the program failed. 
This listing bears little re- 
semblance to the program 
as the programmer wrote 
it. It’s just page after page 
of numbers — a symbolic 
rendering of the machine 
language of the computer. 
The languages used by 
programmers were de- 
signed to be understood by 
humans, not computers, so 
while a programmer has to 
know his language, it is 
rarely necessary for him to 
have a detailed knowledge 
of how a computer works. 


If you find the concepts 
discussed in this section 
difficult to grasp, don’t feel 
bad; many DP profession- 
als have the same problem. 
Of course, there are plenty 
of people who find the con- 
cepts childishly simple, 
and loads of fun, too. 

Most of this article is 
concerned with what are 
called mainframe comput- 
ers. These are large com- 
puters, which usually are 
capable of supporting mul- 
tiple users, and which con- 
tain only the electronics 


necessary to process data 
— that is, any storage de- 
vices, terminals, card read- 
ers and so on are external 
to the computer; the com- 
puter itself tends to look 
like nothing more than a 
big metal box. Inside the 
mainframe are many cir- 
cuits, logic boards, storage 
components and, usually, 
some kind of machinery for 
keeping everything from 
overheating. 

A microcomputer, in 
contrast, typically contains 
a single microprocessor, a 
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compact module about the 
size of a stick of gum, in- 
stead of the many compo- 
nents found inside a main- 
frame. Any of the personal 
computers on the market 
are micros, as opposed to 
mainframes. In between 
these two are minicomput- 
ers, which sometimes are a 
small collection of micro- 
processors combined in 
such a way that they act 
like a mainframe. 

To further confuse mat- 
ters, some of these minis 
are powerful enough to be 
called superminis, some of 
which have greater pro- 
cessing speed than some 
mainframes. But generally 
speaking, mainframes are 
the most powerful comput- 
ers, microcomputers are 
the least powerful, and 
minicomputers are the ma- 
chines in between. 


Building micros 


Microcomputers are 
much simpler to design, - 
build and manufacture 
than mainframe comput- 
ers. It is possible to buy the 
necessary parts to build a 
microcomputer for a few 
hundred dollars, put them 
together and sell the as- 
sembly for thousands of 
dollars — and many indi- 
viduals have done just 
that. Some large and fam- 
ous microcomputer compa- 
nies started as tiny busi- 
nesses in garages. 

Another thing about mi- 
cros worth noting is that it 
doesn’t require much 
knowledge of computers to 
build one; what is more im- 
portant is a knowledge of 
electronics. 

As a result of these 
things, the language of mi- 
crocomputers is very often 
different from the language 
of mainframes. For exam- 
ple, a mainframe operator 
performs an IPL (initial 
program load) to start the 
mainframe, whereas the 
owner of a personal com- 
puter will boot the system 
on the micro (from “‘boot- 
strap,’’ which some early 
microcomputer designer 
imagined the micro pulling 
itself up by). 

The primary device for 
storing information used 
on a micro is likely to be 
tape or disk (just like the 
mainframe), but the disk is 
often really a diskette or 
floppy disk (a flat sheet of 
plastic with a special re- 
cording surface, contained 
within a plastic envelope), 
and the tape can be a per- 
fectly ordinary cassette of 
the same sort used to re- 
cord music. 

Because some microcom- 
puters were designed spe- 
cifically for home use, they 
have special features to 
make them easy to use. One 
of these is called a mouse, 
which is named for its ap- 
pearance. A mouse is about 
the size and shape of half a 
tennis ball and is connected 
to the micro with a wire — 
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which suggests a tail. It can be 
pushed around on any flat surface, 
and moving the mouse causes some 
movement on the computer screen. 

On the screen might be a list of 
names; to pick one, the computer 
user would roll the mouse around 
until an underscore character on 
the screen was under a certain 
name, then punch a button to let 
the program know a selection had 
been made. The program then 
might display information about 
the person selected. (By the way, 
that underscore character is known 
by most users as a cursor.) 

Sometimes pictures will be dis- 
played on a microcomputer’s 
screen instead of words. With a 
system like this, the user might 
move the cursor to a picture of a 
printer, rather than typing in com- 
mands to initiate a print operation. 
It is becoming common to refer to 
these pictographs as icons. 


Touch screens most natural 


Some micro manufacturers have 
taken this a step further: Instead of 
moving the cursor to the icon one 
wants to select, the micro user can 
merely touch the desired symbol 
with a fingertip. Touch screens like 
this are believed by some to be the 
most natural way for a human to 
use a computer and, therefore, may 
be used eventually for all comput- 
ers. The touch screen is covered 
with a touch-sensitive file, or the 
frame around the screen contains 
lights and sensors that a fingertip 
will block. 

Whether the touch screen is a 
hint of the computer’s future or not 
remains to be seen. However, 
graphics (like icons) will certainly 
continue to be desirable. Machines 
allowing the user to create pic- 
tures, graphs, architectural render- 
ings and so on are relatively com- 
mon. The person who creates such 
graphics usually Wants to immor- 
talize them and so requires a spe- 
cial kind of printer. —~ 

The most popular type of printer 
for attachment to a micro is a dot 
matrix printer. The dot matrix re- 
fers to the device that actually 


of which can be retracted or ex- 
tended to form different characters 
out of the resulting dots. This al- 
lows a printer to be very fast, be- 
cause the movement of the print 
head is only back and forth across 
the paper. , 

Crude graphics are possible with 
this type of printer, because it can 
be prégrammed to print dots any- 
where on a page. Pictures com- 
posed of dots, like those’ printed in 
newspapers, are possible; however, 
simple bar charts, pie charts and ° 
special lettering are more common 
applications. 

For the printing of more sophis- 
ticated graphics,°a plotter is psed. 
This is typically a very expensive 
and.fairly. large printer that prints 
with one or more fountain-pen-like 
devices moving over a stationary 
sheet of paper. ~° 

‘ord processing applications 
that. demand letter-quality printing 
(like a business letter, a resume or 
a free-lance writer’s manuscript) 
require a third kind of printer: a 
daisywheel printer. The daisy- 
wheel, usually made of plastic, is 
mounted between a hammer and a 
print ribbon. It consists of many 
spokes, and at the end of each. 





spoke is a raised character, exactly 
like a hammer on a typewriter. 

The wheel spins around when 
the printer is in use. When a daisy- 
wheel printer prints the character 
“a,” it waits until the “ta” spoke is 
in front of the printing hammer, 
the spinning pauses for an instant, 
and the hammer comes down. 

As a rule, these letter-quality 
printers are slower than dot matrix 
printers, because the print mecha- 
nism not only moves back and forth 
across the paper, but it must wait 
momentarily for a character to 
come into position in front of the 
hammer. Their advantage is the ap- 
pearance of their printing, which 
tends to be as good as that pro- 
duced by an electric typewriter. 

All these things may be of inter- 
est to a DP professional, even one 
concerned only with mainframes, 
because it has become desirable to 





establish communications between 
micros and mainframes. Depart- 
ments of large companies and cor- 
porations have purchased micro- 
computers to help them do their 
work and are now discovering it 
would be a great advantage to have 
direct access to data stored on the 
mainframe system at the main of- 
fi¢e; main offices are discovering it 
is to their advantage to have access 
to their satellite micros. 

For example, an insurance agent 
in Indianapolis might work for a 
company based in Chicago. Every 
month, the agent is mailed a list of 
rates for each kind of insurance 
policy, as calculated by the Chicago 
office. The agent types the rates 
into his microcomputer once a 
month, then uses the micro to cre- 
ate policy declarations for new cli- 
ents. Then the agent prints a list of 
new policyholders and mails the 





list to Chicago. 

Obviously the ideal situation 
would be for the agent to call in to 
his Chicago office’s computer ev- 
ery morning to get the current 
rates, which would be downloaded 
to his microcomputer. When he 
typed in a new policy on his micro, 
ideally, that information would be 
automatically uploaded to the 
mainframe in Chicago. 

Because this ideal is slowly be- 
coming reality, DP professionals 
who are accustomed to mainframes 
are learning the language of micros 
and vice versa. 





Kula is a software engineer for 
Paradyne Corp. in Largo, Fla. He 
now lives and writes on the shore 
of the Gulf of Mexico. This article 
originally was published in Com- 
puterworld on April 29, 1985. 
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Mavericks, outlaws, & 





dreamers & geniuses - * 
of the micro age 


BY LAWRENCE MAGID 
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or the most part, magazines and newspapers are chartered 
with the job of reporting history, not making it. But in the 
early 1970’s, two hobbyist magazines, Radio Electronics and 
Popular Electronics, were not content merely reporting on the 
changes in their fields. They decided to push things along. 
One of the first major events in the history of the microcom- 
puter was the July 1973 issue of Radio Electronics that carried a 
cover story by Don Lancaster detailing plans for a “TV 


typewriter.” The article, according to micro 
pioneer Lee Felsenstein, served as a lightning 
rod for hobbyists throughout the country. 

Although it resembled a terminal, the device 
had few practical uses and a lot of rough edges. 
To Felsenstein, that article “‘was the beginning 
of a mass learning experience.”’ The design’s 
“‘marginalities forced people to be creative. A 
lot of people got the article and got the parts 
and went around learning digital electronics 
the hard way.” 

A year later, that same magazine carried an 
article about the Mark-8, a “‘personal comput- 
er’’ based on the primitive and rather limited 
Intel Corp. 8008 microprocessor. When that 
article hit the stands, Les Solomon, the editor 
of Popular Electronics, decided to do his com- 
petition one better. He scoped out his readers 
and contributors and found a small company in 
Albuquerque, N.M., that, in Solomon’s judg- 
ment, had the right stuff to create the first 
useful and powerful personal computer. 

Solomon flew to Albuquerque to meet with 
Ed Roberts, the president of Micro Instrumen- 
tation Telemetry Systems (MITS). MITS, so it 
seemed, was down on its luck. It had been in 
the business of selling $99 calculators when 
Texas Instruments, Inc. and other semiconduc- 
tor companies began flooding the market with 
cheaper and more sophisticated products. 
Rather than close up shop, Roberts accepted 
Solomon’s invitation to develop a personal com- 
puter kit that could be sold for under $500. 
Roberts would build his computer around In- 
tel’s newer and more powerful 8080 micro- 
processor. Solomon, who helped sketched out 
the as yet undesigned computer, promised to 
showcase the MITS kit on the cover of his 
magazine. 

The cover story of the January 1975 issue of 
Popular Electronics started a prairie fire. The 
Altair, proclaimed as the “first minicomputer 
kit to rival commercial models” was an instant 
success. Within weeks of the magazine’s publi- 
cation, hundreds of people sent in $397 for a 
256-byte machine whose user interface consist- 





ed of a panel of switches and lights. Consider 
that 256 bytes represents 1 1/2560th the mem- 
ory capacity of today’s 640K IBM Personal 
Computer. 

The machine was far from user friendly 
Programs were entered by flipping the switch- 
es, and data was read via a pattern of red 
lights. Steve Dompier, an early MITS customer, 
dazzled his colleagues at a meeting of Silicon 
Valley’s Homebrew Computer Club when he 
demonstrated how the machine could make 
“‘music.”’ Dompier positioned his Altair near a 
radio and relied on its radio frequency leaks to 
create audible and programmable sound pat- 
terns. 

By mid-April of 1975, MITS had received 
more than 4,000 orders for the machine. Like 
the Apple Computer, Inc.’s Apple II and the 
IBM PC that were to follow, the Altair’s great- 
est strength was its ability to help sophisticat- 
ed users overcome the machine’s own defects. 
That the machine was much less than perfect, 
combined with its expansion potential, made it 
a prime candidate for third-party engineers to 
create memory boards, I/O.interfaces and other 
enhancements. 

The fact that the machine was a real com- 
puter, not a dedicated single-purpose instru- 
ment, spawned a whole new industry — micro- 
computer software. It did not take long for 
word of the Altair to reach two young men in 
the Boston area. Paul Allen was working for 
Honeywell, Inc., and Bill Gates was a student at 
Harvard University. They called Roberts and 
asked if he would be interested in a Basic 
language for the machine. Roberts said he was, 
and a few weeks later Allen flew to Albuquer- 
que to show Roberts the first version of what 
would eventually become Microsoft Basic. 

Gates and Allen’s fledgling company, Micro- 
Soft, forged the first of a long string of strate- 
gic alliances that were to turn Microsoft Corpo- 
ration into a long-standing industry leader and 
Microsoft Basic into a standard. 

Felsenstein ingratiated himself with fellow 
Altair owners by developing some expertise in 
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Wozniak, known as “the Woz,"’ 
launched Apple Computer in 1976 (bot- 
tom left). Hacker Bill Gates turned a 
hobby into a business with the founding 
of Traf-O-Data, later called Microsoft. 
MORROW, COURTESY OF MORROW, iNC. 


JOBS, WOZNIAK, COURTESY OF MARGARET 
WOZNIAK 
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as it really been 40 

years? 

One of the most in- 
triguing aspects of the 
computer industry and 
its evolution is the ele- 
ment of time. High 
technology, as most of 
‘us think about it, is 
really just a thread in 
the fabric of time. But 
the roots of microcom- 
puters and software 
technology extend far 
back into the history 
of man, well before 
the invention of the 
transistor in 1947 or 
the vacuum tube in 
1904. 

After all, the num- 
bering system we use 
today is said to have 
its roots in India, circa 
773 A.D. The concept 
of an algorithm, or a 


- program’s logic, came 


in the ninth century 
from an Arabian 
mathematician named 
Al-Khwarizmi. At the 
tender age of 19, 
Blaise Pascal invented 
the calculator that 
could add and sub- 
tract; that was in 


1642. 


The computer in- 
dustry enjoys a rich 
and colorful history 
that may surprise 
many. Imagine that 
one of the first pro- 


‘grammers in history 


was a countess named 
Ada, who worked with 
Charles Babbage and 
his analytical engine. 

During the 1940s 
and "50s, the era of the 
Eniac, EDSAC and ED- 
VAC machines, we 
find that the first pro- 
grammer of the Eniac 
was a woman math- 
ematician named 
Adele Goldstine. In the 
”\0s, a mathematician 
and engineer by the 
name of Claude Shan- 
non was first to de- 
scribe how a computer 
could play chess. 

It wasn’t until 1951 
that we saw the first 
commercial system 


President, Borland International, Inc. 


&6- When we invented the personal comput- 

er, we created a new kind of bicycle . . . 

a new man-machine partnership . . . a 
new generation of entrepreneurs. aa 





with instructions resi- 
dent in the computer, 
and that was the Uni- 
vac I, built by the cre- 
ators of the Eniac. 
The software indus- 
try received a big 
boost in 1969 when 
IBM unbundled its 
software, opening the 
door for software pub- 





lishers to compete in a 
fast-growing market. 

But it wasn’t until 
the late 1970s and ear- 
ly ’80s that the use of 
microcomputers took 
hold in the business 
marketplace. Products 
like Visicalc, the first 
spreadsheet fer mi- 
cros, are often credit- 
ed with legitimizing 
this market. 

A few decades ago 
we were recording 
census data on com- 
puters so large that 
one filled an entire 
room. Today we are 
building artificial in- 
telligence applications 
and expert systems on 
desktop computers. 
And what we consid- 
ered AI a year or two 
ago is, to a great ex- 
tent, now considered 
standard software 
programs. 

Great things are be- 
ing done in software 
today. Increasingly, 
software is the driving 
force behind advance- 
ments in the practical 
use of computers. We 
have only just tapped 
the surface of what is 
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debugging and repairing the new 
machine. “‘Altairs were persnick- 
ety,” Felsenstein said. ““We had 
noise and a lot of other problems to 
overcome. Its imperfection led to 
discovery and development.” Fel- 
senstein was among the few hun- 
dred San Francisco area innovators 
who came to meetings of the Home- 
brew Computer Club. 

The energy level at the meetings 
was high, and the motivation, ac- 
cording to Felsenstein, “‘was defi- 
nitely something other than mon- 
ey.” Like many of the early 
Homebrew members, Felsenstein 
went on to make his own mark on 
the industry. He developed the Sol 
computer and was the principal de- 
signer of the Osborne 1. That ma- 
chine, which was introduced in 
1981, was the first fully equipped 
computer system, with monitor and 
I/O ports, for under $2,000, the 
first transportable computer and 
the first low-cost computer bun- 
died with enough software to satis- 
fy the initial needs of most busi- 
ness users. 

George Morrow, who later de- 
signed several computers of his 
own, was one of the first engineers 
to design and market memory 
boards for the Altair. He distribut- 
ed them by mail under the compa- 
ny name, ‘““Morrow’s Microstuff.” 

Morrow likens the early person- 
al computer days to those of the 
wild west. “It was wide open. 
There were no restraints on what 


Morrow likens the ear- 
ly personal computer 
days to those of the 
wild west. ‘it was wide 
open. There were no 
restraints on what we 
did. Now that’s not the 
case. There are tradi- 
tions, there is momen- 
tum and we live in a 
society that has 
its rules.’ 


we did. Now that’s not the case. 
There are traditions, there is mo- 
mentum and we live in a society 
that has its rules.” 

Indirectly, AT&T, then the na- 
tion’s telephone monopoly, played 
an important role in the develop- 
ment of the microcomputer. The 
company’s long-distance trunk 
lines became an unwilling play- 
ground for some early hackers, 
known as “‘phone phreaks.” 
“Phreaking” is the fine art of 
breaking into long-distance phone 
lines for the purpose of making 
free calls. The ultimate high priest 
of that movement was John Drap- 
er, known throughout the early 
1970s counterculture as ‘Captain 
Crunch.” The nickname grew out 
of Draper’s discovery that a whis- 
tle from a box of Captain Crunch 


cereal could generate tones that 
would give him access to the phone 
company’s long-distance circuits. 
Draper’s legendary phone 
phreaking earned him lots of 
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friends and admirers, including a 
budding young engineer from Cu- 
pertino, Calif. Steve Wozniak (also 
known as “The Woz”) was so in- 
spired by Draper’s antics that he 
designed an electronic version of 
Captain Crunch’s whistle. Dubbed 
the “blue box,” Wozniak’s inven- 
tion allowed users to bypass the 
phone company’s billing system, 
opening the door to unlimited free 
long-distance calling. 

Like any other “‘useful’’ device, 
the blue boxes needed a marketing 
plan. To the rescue came Wozniak’s 
good friend Steven Jobs. As legend 
has it, they made a tidy profit, 
though the proceeds from this ac- 
tivity were nothing compared to 
what the two young men earned 
from their first legitimate enter- 
prise. 

Wozniak took a job at Hewlett- 
Packard Co. and studied microcom- 


If you’re using a COM service 
bureau to reduce costs, we've got 


a big surprise for you. 


puter processing at night. He also 
started attending Homebrew meet- 
ings which, according to the ac- 
counts in Paul Freiberger and Mi- 
chael Swaine’s colorful book, Fire 
in the Valley, (Osborne/McGraw- 
Hill, 1984) had an enormous impact 
on Wozniak’s life. During this time 
he learned he could purchase a 
6502 chip for only $20. 


The Apple | 


His first task was to write a 
Basic programming language for 
the 6502. Using the 6502 as its 
CPU, Wozniak put together a board 
with a keyboard and a monitor in- 
terface. The device, which he 
showed off at a Homebrew meet- 
ing, was called the Apple I. A few 
months later, with the help and 
encouragement of Jobs, Wozniak 
began work on the design of a more 
complete system that the pair even- 
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tually marketed under the name 
Apple II. The rest, as they say, is 
microcomputer history. 

The Apple II might have been 
just a footnote to history had it not 
been for two men in Cambridge, 
Mass., who, in 1978, decided to use 
the Apple II as the platform for 
creating a computerized electronic 
spreadsheet program. Dan Bricklin, 
a student at the Harvard Business 
School, teamed up with program- 
mer Bob Frankston to create Visi- 
cale, short for “visible calculator.” 

“Apple,” according to Frank- 
ston, “had just started marketing a 
floppy disk drive. Now we had a 
machine that we could do some- 
thing with. The Apple II didn’t im- 
press me, but, with the floppy disk 
drive, it looked sufficient.” 

Frankston and Bricklin’s deci- 
sion to write Visicalc for the Apple 
II not only had a profound impact 
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on the destiny of Apple Computer, 
but also on its two main micro com- 
petitors, Radio Shack Corp. and 
Commodore Business Machines, 
Inc. With Visicalc, the Apple II sud- 
denly became a tool for business. 
Despite the fact that it was a micro, 
and therefore regarded by many as 
a toy, the Apple II began showing 
up on the desks of financial plan- 
ners, managers and number 
crunchers in businesses large and 
small. Radio Shack later marketed 
its own version of Visicalc as did 
IBM, when it introduced its PC. 

In 1983, Mitch Kapor, who had 
earlier worked for Bricklin and 
Frankston, helping create a Visi- 
calc companion program, intro- 
duced Visicalc’s first major compet- 
itor. Lotus Development Corp.’s 
1-2-3 has topped the charts ever 
since and quickly replaced Visicalc 
as the No. 1 selling business pro- 








gram. Lotus eventually bought the 
rights to Visicalc then stopped sell- 
ing it. Frankston works for Lotus, 
and Bricklin runs his own small 
software company, Software Gar- 
den. 

During the late 1970s and early 
1980s, microcomputing was divid- 
ed into two major and several mi- 
nor camps. Most business users set- 
tled on machines based on the Intel 
8080 or the compatible Zilog, Inc. Z- 
80 CPU. These machines ran the 
popular Control Program for Micro- 
computers (CP/M) operating sys- 
tem, which played host to Word- 
star, an omnipresent and still very 
successful word processing pro- 
gram. CP/M machines could also 
run Dbase II, a serious data base 
management system, and Super- 
calc, a worthy Visicalc imitation. 

The rest of the worid was using 
the Apple II, Radio Shack Model 1 





or 2, and some relatively obscure 
machines such as the Commodore 
Pet. The Apple II, which could not 
display lower-case characters with- 
out a third-party modification, be- 
came popular among educators, 
game writers and hackers. CP/M 
was the province of business. CP/M 
had been around even longer than 
the commercial machines that 
could run it. 

Gary Kildall, a professor at the 
Naval Postgraduate School in Mon- 
terey, Calif., wrote the predecessor 
to CP/M under contract with Intel 
for that company’s now ancient 
4004 processor. With the 8008 and 
later 8080, Kildall refined his oper- 
ating system and enabled it to read 
and write to floppy disks. 

For years, CP/M remained the 
dominant disk operating system, 
with virtually no competition, oth- 
er than Apple Computer’s propri- 
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etary DOS. Then came IBM, which 

decided to commission Microsoft to 
create MS-DOS, which would drive 
its line of personal computers. 


MS-DOS dominance 


MS-DOS still dominates the per- 
sonal computer marketplace. IBM 
may have to compete with hun- 
dreds of clone makers, but Micro- 
soft owns the operating system 
market. 

One major personal computer 
company refuses to march in lock- 
step. Apple continues to market 
and expand its Apple II line. As 
recently as this fall, it announced a 
major enhancement with the Apple 
IIGS. 

For the business community, Ap- 
ple offers its Macintosh line. Intro- 
duced in 1984 as “the computer for 
the rest of us,” the Macintosh was 
touted by its evangelistic inspirer, 
Steven Jobs, as an appliance that. 
would bring computing power to 
the masses. 

During the past two years, the 
Macintosh has found an important 
niche, at least for the time being, as 
the machine of choice for the ex- 
ploding arena of desktop publish- 
ing. Desktop publishing may turn 
out to be the Visicalc of the 1980s. 
Page-composition programs such as 
Aldus Corp.’s Pagemaker can trans- 
form a few thousand dollars worth 
of equipment into a typesetting, 
drawing and page-layout system, 
capable of replacing expensive 
equipment and services. 


Desktop competition 


Apple will not dominate desktop 
publishing for long. Already, sever- 
al companies are releasing desktop 
publishing programs for the PC 
while IBM readies its recently an- 
nounced desktop publishing busi- 
ness unit. And there, as we contem- 
plate the near future, lies one of 
the lessons of microcomputer histo- 
ry: Energetic, sometimes ragged, 
young people and companies lay 
the groundwork and tinker with 
the possibilities. The boys with the 
money and big production and dis- 
tribution facilities wait in the 
wings, ready to popularize, capital- 
ize or, if necessary, imitate whatev- 
er seems to rise to the top. 

It is hard to say if any of them 
will come up with tomorrow’s his- 
tory, but rest assured someone will. 
Have you looked into your neigh- 
bor’s garage lately? 

Historical Postscript: If some of 
this account seems like ancient his- 
tory, check your calendar. It’s only 
just begun. Jimmy Carter was half- 
way through his term when Woz- 
niak and Jobs introduced the Apple 
II. The “good old days” of personal 
computing are still with us. Those 
of you who missed out can take 
heart. Sometime in the late 21st 
century, when historians reflect on 
the early history of the micro- 
processor, 1986 will seem awfully 
early. 





Magid is vice-president and se- 
nior analyst in the San Jose, Calif., 
office of The Seybold Group. He is a 
syndicated columnist for the Los 
Angeles Times and a former con- 
tributing editor of PC World as 
well as the former editor of PC 
Magazine. He is also founder and 
former chairman of Know How, a 
San Francisco-based microcomput- 
er education company. 
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Grace Hopper 
First lady of programming 


ear Adm. Grace Murray Hopper, the woman who learned to 

program the first large-scale digital computer — the mechan- 
ical Mark I — retired earlier this year from the Naval Data Automation 
Command. Hopper, 80, then accepted a position at Digital Equipment 


Corp. as a senior consultant. 


She learned to program the Mark I at Harvard University in 1944 
while on duty for the U.S. Navy and stayed on to program the Mark II 
and Mark III. She worked for the Eckert-Mauchly Computer Corp. 
developing the Univac I. She was instrumental in the development of 
Cobel and still serves on the Codasyl executive committee. 

Hopper spoke with Computerworld Senior Editor Janet Fiderio. 


When you began work in 1944 on the Mark |, 
did you have any idea of the magnitude of the 
project or how far and fast computers would 
progress? 

HOPPER: None at all. We didn’t even know 
about transistors then. We didn’t have mag- 
netic storage. But Commander Aiken — How- 
ard Hathaway Aiken — always said he was 
going to have a computer in a shoe box. 


No one believed him? 

HOPPER: No, not at all. 

What I see now, after 40 years in the 
business, is the Model T of computers. I think 
we are just beginning. We’ve worked through 
the preliminaries. 


What was it like for you to work on the 
Mark I? 

HOPPER: I have always loved gadgets, and I 
like anything that works. When I saw a Mark 
I, all I could think was that it was the biggest 
gadget I'd ever seen, and I wanted to know 
how it worked. 


You didn’t realize that we would become so 
involved with the technology? 

HOPPER: No way. It was wartime. We had 
problems to solve, so we didn’t have any time 
to think ahead. Incidentally, Commander Ai- 
ken also predicted that specialized pieces of 
[computerized] equipment would be developed, 
and the first ones are coming out, the data 
base machines. I think we will see more devel- 
opments like that. 


What new products do you predict? 

HOPPER: Well, I can think of graphics ma- 
chines, and I see no reason why the operating 
system should stay in memory. Why can’t we 
have an operating system machine, pull that 
system out and put it in the chips? We are just 
starting to think about these things. 





Has society become too dependent on com- 
puters and technology? 

HOPPER: Well, we used to be dependent on 
paper. What difference does it make that our 
information is on computers or paper? 


Computers can fail. 
HOPPER: And paper can burn. 


So computers haven't given us a false sense 
of security or control? 

HOPPER: No, some people say that you can 
get into a computer and access everyone’s 
records. But to get into a computer and find a 
record, you have to know what you are doing. 
In the old days, if you went in the file room, 
you could pull anyone’s file folder. It was all 
wide open. 


Computers provide more security then? 
HOPPER: Much more security. We must 
look at the issue with ordinary common sense. 


Do you agree with the direction the computer 
industry is taking now? 

HOPPER: It’s hard to say because I don’t 
know what’s going to happen. I know for 
instance that in the next 10 years or so we will 
have computers driven by light instead of 
electricity. Optical technology is coming fast. 
But it is difficult to tell when you don’t know 
what’s going to happen. For instance, when I 
first rode in an airplane, a biplane, back in 
1924, it was built out of linen, wire and wood. 
I could no more have dreamt of a 747 than I 
could have jumped over the moon. 

In general, I think the computer industry 
has done amazingly well. 


Which of your accomplishments are you 
most proud of? 

HOPPER: All the young people I have 
trained. They are our future. 











What type of encouragement would you give 
to young people? 

HOPPER: I'd have them get in and learn 
about computers as soon as possible. Many of 
them are already doing that. I watched a 
third-grade class in Independence, Missouri, 
and those children were writing programs in 
Basic and debugging them. That gives me con- 
fidence in the future of the country. 


If you were to go back, would you change 
anything in your career? 

HOPPER: No. I’ve been perfectly happy and 
have had a wonderful time. The Navy has 
been good to me. When I needed training, they 
gave me training. When I needed an assign- 
ment, they gave me an assignmemt. Just think 
how lucky I was to be able to work on the first 
computer. 


Have you directed your encouragement to- 
ward men and women alike through your work? 

HOPPER: Very much so. But I will tell you 
one thing. I taught for 13 years at Vassar; then 
I joined the Navy; next I was on inactive duty 
and worked for Univac before working for the 
Navy again. Now, if you asked me which is 
best for women, I'll tell you the Navy. There is 
less prejudice in the Navy than there was in 
the academic or business world. We get the 
same rank and the same pay and the same 
opportunities. 


Do you have any recommendations for wom- 
en that have to work in the business or academ- 
ic worlds? 

HOPPER: Beat ’em. If it’s a good idea, go 
ahead and do it. It’s much easier to apologize 
than it is to get permission. 














By revolution 
and evolution, 
PCs grow 

into business 
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If the development of the com- 
puter industry over the past 40 
years seems spectacular, then the 
coming of age of personal comput- 
ers in the last 12 years is nothing 
short of amazing. In this brief time, 
personal computers have evolved 
from maddening kits that only a 
few brave hobbyists could under- 
stand into useful tools that are re- 
shaping the way many businesses 
operate. 

In 1977, in the early days of The 
Boston Computer Society, getting a 
personal computer to work, let 
alone to do anything more useful 
than play ‘‘Kill the Bit” on its 
front-panel toggle switches, was an 
accomplishment to be celebrated. 
There were simply so many things 
that could go wrong. If you didn’t 
have at least one degree in engi- 
neering and a very steady soldering 
iron hand, you hadn’t a prayer of 
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having a fully functioning PC. 

Later that year, a rather radical 
idea came along. For the first time, 
PCs that you could buy, take home, 
plug in and actually use became 
available. These so-called ‘‘appli- 
ance computers” — the Commo- 
dore PET, Apple II and Radio Shack 
TRS-80 — suddenly meant that 
anyone could own a PC without 
being an electronics expert. Al- 
though it still wasn’t clear what 
you would do with such a comput- 
er, since there was very little soft- 
ware available, all at once the com- 
puter age had been brought down 
from its ivory tower to a place 
where millions of nontechnical peo- 
ple could start to approach it. 

The first real application soft- 
ware for personal computers — 
word processors and data bases — 
looked like badly lobotomized ver- 
sions of mainframe programs. 
Steve Jobs once compared this fact 
to the introduction of television in 
the 1950s. The very first TV shows 
looked like radio programs with 
pictures added. It was quite a few 
years, Jobs pointed out, before pro- 
ducers began to see TV as an inher- 
ently different medium from radio 
and to take advantage of its unique 
potential. 


Liberating potential 


In the PC industry, it took just 
two years to liberate the medium’s 
potential. In 1979, Visicalc was un- 
veiled. This was the first commer- 
cial software package to truly ex- 
ploit the new medium of personal 
computers. Taking advantage of 
the interactive, low-cost nature of 
the PC, VisiCalc was a new kind of 
personal tool for financial calcula- 
tions. It was fast and easy, and it 
allowed users to try out different 
numerical scenarios and see the re- 
sults instantly — a concept that 
would have been too expensive, too 
difficult and too impractical to im- 
plement on mainframes. 

Most of the PC developments 
have, since 1980, been of an evolu- 
tionary, rather than revolutionary, 
nature. Yet they’ve been remark- 
able nonetheless. Personal comput- 
ers have grown far more reliable, 
equipment costs have plummeted 
and many techniques have been de- 
veloped to make complex tasks rel- 
atively easy for new users. 

Although users today are quick 
to criticize manufacturers, and es- 
pecially software companies, for 
their inconsistent customer sup- 
port, few realize what phenomenal 
strides these companies have made 
in a very short peroid of time. Just 
a few years ago, most personal 
computer software was sold in 
plastic sandwich bags with a few 
sheets of photocopied documenta- 
tion. These products typically had 
limited features and often could 
not be trusted to keep serious busi- 
ness data. Customer support phone 


. lines simply did not exist. Yet to- 


day, a manufacturer that doesn’t 
put as much effort into customer 
support as it puts into product de- 
velopment may quickly find itself 
out of business. 


Precarious automation 


Although there is much to feel 
proud about in the extraordinary 
accomplishments of the PC indus- 
try in the last 12 years, there are 
still some major challenges ahead. 

In business, personal computers 
have reached only half their poten- 
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MANTIS 1983 


“Performs like COBOL, with the productivity of a true 4GL 


— and used for all new, on-line development.” 
Source: Tony Liberoni, Manager of Operations and Systems, PPG Industries Chemical Group 


MANTIS 198 
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tial. As personal productivity tools 
that can help individuals write, 
plan, organize and communicate, 
PCs have been a big-success. But as 
automation tools that actually run 
a business — its order entry, in- 
ventory or accounting, for example 
— personal computers have 
achieved only marginal acceptance. 
Especially for small businesses that 
don’t have extensive in-house data 
processing talent, it’s still too diffi- 
cult and precarious to automate op- 
erations with a PC. 

From a business perspective, 
automation applications are entire- 
ly different from productivity ap- 
plications. Consider what happens, 
for example, when a disk is dam- 
aged or a file is garbled. With pro- 
ductivity applications, a user may 
experience several hours of frus- 
tration reconstructing his work. 
But with automation applications, 
a company may have to shut down 
until the problem is fixed. 

Another major challenge is keep- 
ing personal computers easy to use. 
It seems as if every time the indus- 
try takes a step forward in making 
computers easier to use, it takes 
two steps backward in making 
them more complicated. As the in- 
dustry responds to user demands 
for more convenience features, like 
desk accessories, windows, graph- 
ics support and networks, the user 
must become a sophisticated refer- 
ee to make sure the features don’t 

strangle each other. 
3 And certain technologies, like lo- 
cal-area networks, are just too com- 
plicated for an average human be- 
ing to deal with. When the industry 
can figure out how to make a local- 
area network that is as simple to 
use as the telephone — you just 
plug it in and it works — then this 
technology will be practical. 

The final challenge for the in- 
dustry is to ensure that as it ma- 
tures, it doesn’t lose its pioneering 
spirit of innovation. This is a tall 
order for an industry that also 
needs more standardization, but 
it’s crucial to keep the technology 
vibrant. 

The challenges for the personal 
computer industry are substantial. 
But considering what has hap- 
pened in the last 12 years, it is 
hard not to be optimistic about 
what possibilities the future might 
hold. 


Information 
society and 
the Control 
Revolution 


take us. 





After 40 years, Eniac seems se- 
curely established as an icon in the 
history of computing. If we view 
computing as only one of several 
major developments in the emer- 
gence of our modern information 
society, however, Eniac appears 
closer to the midpoint than to the 
beginning. This broader historical 
perspective, I believe, will better 
serve us in understanding where 
the continuing development of mi- 
croprocessing and computing tech- 
nology — and of the information 
society more generally — might 


Twenty years before the first 
tube glowed in Eniac, America’s 
top four information processing 
companies, with total revenues in 
1928 dollars exceeding $150 mil- 
lion, were Remington Rand, Inc., 
National Cash Register, Burroughs 
Corp. and IBM — forebears of four 


of today’s top five. rat 

The companies owe their origins 
to four distinct innovations in the 
information machines of the 1870s 
and 1880s — the Remington type- 
writer, the cash register, the print- 
ing adder of William Burroughs 
and Herman Hollerith’s punch-card 
tabulating equipment. We must 
look here, to the technological and 
economic innovations of the period 
from 1870 to 1900 — and not to 
Eniac and other developments of 
the 1940s — to find the truly revo- 
lutionary origins of the Informa- 
tion Society. 

To say that the advanced indus- 
trial world has become an informa- 
tion society has become a cliche. 

In not only the U.S. but also 
Canada, Western Europe and 
Japan, the bulk of the labor force 
now works primarily at informa- 
tional tasks such as systems 














Rotenberg is founder and presi- 
dent of The Boston Computer Soci- 
ety, the world’s largest association 
of personal computer users. 


66 J have no belief in the idea 
of a computer being able 
to replace a man. I nor- 
mally give credibility to 
very advanced thinking: 
Who knows? Who would 
have thought 200 years 

ago that we'd be flying 
around in the air? But as 
far as computers taking 
over the world, that’s pop- 
pycock. 8 


THOMAS J. WATSON JR. 
former Chairman and CEO of IBM 
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analysis and computer program- 
ming, while wealth comes increas- 
ingly from informational goods 
such as microprocessors and from 
informational services such as data 
processing. 

Both the timing and direction of 
this great societal transformation 
can be measured using U.S. labor 
force statistics. In 1880, fewer than 
7% of American workers produced 
informational goods and services, 
compared with the nearly 45% in 
agriculture. By far the fastest 
growth in information work came 
during the 1880s, when the sector 
nearly doubled to more than 12% of 
the work force. By 1930, fully a 
decade before Eniac’s conception, 
the information sector had doubled 
again to occupy a quarter of all 
labor, compared with 35% in other 
industries and 20% in both other 
services and in agriculture. 

Today, with many of those born 
in 1930 still in the labor force, 
America’s information sector has 
doubled once again. Roughly half 
of us now earn our living from 
informational products, compared 


Here, as in at least a 
dozen other countries, 
the processing of in- 
formation continues to 
overshadow the pro- 
cessing of matter and 
energy. 
RAD OR RS 


with fewer than 30% from other 
services, 20% from other industry 
and scarcely 2% from agriculture. 
The manufacture of noninforma- 
tional goods, the so-called “‘smoke- 
stack’”’ industries, once the back- 
bone of the American economy, 
may employ fewer than 15% of 
American workers by the end of 
this decade, even as farm work all 
but disappears. Here, as in at least 
a dozen other countries, the pro- 
cessing of information continues to 
overshadow the processing of mat- 
ter and energy. 

But why? Among the multitude 
of things that human beings value, 
why should it be information, em- 
bracing both goods and services, 
that has come to dominate the 
world’s largest and most advanced 
economies? And why now? Infor- 
mation plays an important role in 
all human societies, after all. Why 
only in this century should it 
emerge as a distinct and critical 
commodity? 

Answers lie in what I call the 
Control Revolution, a concentration 
of abrupt changes in the techno- 
logical and economic arrangements 
by which information is collected, 
stored, processed and communicat- 
ed, and through which formal or 
programmed decisions might effect 
societal control. From its origins in 
the later decades of the 19th centu- 
ry, the Control Revolution has con- 
tinued to this day, sustained — in 
its more recent stages — by the 
appearance of business computers 
in the 1950s, microprocessors in 
the ’70s and personal computers in 
the ’80s, as well as by countless 
other technological developments. 

To glimpse the future course of 
this change, the technological 





counterpart to the trans “ormation 
of the American labor force, it 
might be useful to reflect on its 
initial cause. The Control Revolu- 
tion began as a response to rapid 
industrialization after 1830 and to 
the resulting crisis in control of the 
material economy. 

Before the application of steam 
power, even the largest and most 
developed economies ran literally 
at a human pace. Processing speeds 
were somewhat enhanced by draft 
animals and by wind and water 
power, but were still well within 
the information processing capabil- 
ities of individual human brains to 
control. System-level control could 
be maintained by relatively flat bu- 
reaucratic structures. 

By far the greatest impact of 
industrialization, from the perspec- 
tive of societal control, was to 
speed up the entire material econo- 





my, the system for the extraction, 
processing and distribution of com- 
modities from environmental input 
to final consumption. 

Almost overnight, with the har- 
nessing of steam power, material 
flows could move 10 to 100 times 
faster, day and night, and in virtu- 
ally any weather. This speed 
brought widespread breakdowns in 
contro] — fatal train wrecks, mis- 
placement of freight cars, loss of 
shipments and the inability to 
maintain high rates of inventory 
turnover. 

What began as a crisis of safety 
on the railroads in the early 1840s 
spread to distribution, or commis- 
sion trading and wholesaling, by 
the 1850s, to products, or rail mills 
and other metal-making and metal- 
working industries, in the late 
1860s and finally to the marketing 
of vast outputs of continuous-pro- 





cessing industries — flour, soap, 
cigarettes, matches, canned goods 
and photographic film — in the 
early 1880s. 

Even the word revolution seems 
barely adequate to describe what 
followed — the development, with- 
in the span of a single lifetime, of 
virtually every basic information 
processing and communication 
technology still in use a century 
later. 

These included not only the four 
business innovations already men- 
tioned, but also telegraphy and ro- 
tary power printing (1840s), post- 
age stamps and a transatlantic 
cable (1850s), paper money and 
modern bureaucracy (1860s), the 
telephone and switching exchange 
(1870s), punch-clock (1880s), 
motion pictures, magnetic tape 
recording and four-function calcu- 
lator (1890s) and electronic 
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broadcasting (1900s). 

Just as the Industrial Revolution 
marked a historical discontinuity 
in the ability to harness energy, the 
Control Revolution marked a simi- 
larly dramatic leap in the ability to 
exploit information. 

Only from this perspective, I be- 
lieve, can we hope to understand 
otherwise mysterious aspects of 
computer history. Why, for exam- 
ple, so many of the computer’s ma- 
jor components had been anticipat- 
ed by the mid-19th century, more 
than 100 years before their partial 
realization in Eniac. As early as 
1833, Charles Babbage had de- 
signed his steam-powered Analyti- 
cal Engine with the essential com- 
ponents of a digital computer: 
punch-card input and program- 
ming, internal memory or store, a 
central processing unit or mill and 
output that would be printed or set 








into type. 

Babbage’s designs followed by 
only six years his work on control 
of the British postal system and by 
one year the publication of his 
work, ‘On the Economy of Machin- 
ery and Manufactures,” a pioneer- 
ing treatise on industrial control 
based on exhaustive empirical 
study. His work was later reprinted 
as the first text on operations re- 
search, Six years after beginning 
work on his Analytical Engine, 
Babbage turned back to the crisis 
of industrial control in a series of 
studies of the Great Western Rail- 
way. 

A century later in 1937, Howard 
Aiken, a former Westinghouse 
Electric Corp. engineer teaching 
applied mathematics at Harvard, 
drafted a proposal arguing that sci- 
entists needed more powerful com- 
puting. Inspired by Babbage’s work 





on industrial control, Aiken includ- 
ed as an example the purposive 
monitoring and control of the mate- 
rial economy, what he termed the 
“science of mathematical econo- 
my.” 

As an appendix to the proposal 
which, funded by IBM, would in six 
years yield the electromechanical 
Mark I (a machine to rival Eniac in 
iconic value), Aiken included a 
gloss of Babbage’s 1833 design — 
proof enough of the intellectual 
continuity of the Control Revolu- 
tion over the intervening century. 
Indeed, Mark I was in many ways 
inferior to Babbage’s design. The 
new machine lacked a differentiat- 
ed processing structure and any 
general-purpose central processing 
unit. 

Eniac itself might be seen not 
only as an early step toward mod- 
ern computing, but also as the cul- 
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mination of work on generalized 
information processing technology 
interrupted by World War II. Con- 
sider the intellectual as well as 
technological momentum the Con- 
trol Revolution had gathered in the 
final pre-war years: 

w In 1936, Alonzo Church, Emil 
Post and Alan Turing published 
separate papers equating decision 
and computability procedures. 

w In Berlin that same year, Kon- 
rad Zuse began to build a universal 
calculator that used binary num-+ 
bers, floating decimal point calcula- 
tion and Boolean logic. 

g@ In 1937, Claude Shannon pub- 
lished a paper equating logic and 
circuitry, Aiken and John Atana- 
soff worked out separate designs 
for calculating machines and 
George Stibitz built the first binary 
relay adder. 

@ In 1938, the Foxboro Compa- 
ny devised an electronic analog 
computer, and Zuse completed a 
mechanical prototype of his hard- 
ware. 

w In 1939, three seminal ma- 
chines — Atanasoff’s electronic 
calculator, Zuse’s binary relay com- 
puter and Stibitz’s AT&T Model I 
— were all completed; IBM agreed 


Information and con- 
trol technologies con- 
tinue to carry us to- 
ward possible 
confrontations with 
the prospects of artifi- 
cial intelligence, com- 
puter consciousness, 
even synthetic life. 


to build Aiken’s Mark I. 

Even cybernetics, usually con- 
sidered a postwar development, 
was largely anticipated in a paper 
published in 1940 by a British sci- 
entist, W. Ross Ashby. By the end 
of 1940, Stibitz had successfully 
demonstrated telecomputing, and 
Atanasoff had begun conversations 
with John Mauchly that would 
help to shape Eniac. Even though it 
would not appear for another six 
years, Eniac remained less modern 
— in some respects — than the 
prewar machines. It used decimal 
rather than binary numbers and 
hence could not exploit Boolean 
logic, lacked a general-purpose cen- 
tral processing unit and only par- 
tially distinguished processing 
from memory. To the extent that 
the control revolution continued on 
through Eniac, however, the ma- 
chine remains an important mile- 
stone. 

But why does the Control Revo- 
lution continue to this day, a centu- 
ry and a half since the onset of 
rapid industrialization? Several 
forces seem to sustain its momen- 
tum. Energy utilization, processing 
speeds and control technologies 
have continued to coevolve in a 
positive spiral, advances in any one 
factor causing — or at least en- 
abling — improvements in the oth- 
er two. 

Additional energy has increased 
not only the speed of material pro- 
cessing and transportation but also 
their volume and predictability, 
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which in turn has further in- 
creased both the demand for con- 
trol and returns on new applica- 
tions of information technology. 
Information processing and flows 
need themselves to be controlled, 
so that information technologies 
must continue to be applied to 
higher and higher layers of con- 
trol — certainly an ironic twist to 
a Control Revolution. 

And what of the future? Most 
past attempts to forecast techno- 
logical innovations or trends have 
proved worthless, at best, and 
certainly humbling. From the his- 
torical perspective outlined here, 
we might be tempted to conclude 
that — in at least broad outline 
— the Control Revolution will 


continue into the near future 
much as it has over the century 
just past. 

But even so cautious a forecast 
much be reconciled with perhaps 
the supreme dilemma of all con- 
trol systems, including natural 
ecosystems: the greater the con- 
trol, the more precarious and the 
greater the potential for loss of 
control — with more disastrous 
consequences. The Chernoby] di- 
saster and recent airline tragedies 
illustrate how much more danger- 
ous our control systems can make 
everyday life than it was in even 
the earliest days of industrializa- 
tion. 

Our information and control 
technologies continue to carry us, 
nevertheless, toward possible 
confrontations with the prospects 
of artificial intelligence, computer 
consciousness, even synthetic 
life. Intermediate forms already 
exist on both sides of life’s bound- 
aries: self-replicating polymers on 
the inorganic side, genetically en- 
gineered systems on the organic 
side. 

Considering the continued de- 
velopment and proliferation of 
nuclear weapons technology, un- 
der the control of worldwide and 
extraterrestrial systems of grow- 
ing complexity, evolution’s next 
stage might hinge on the question 
of which boundary we reach first: 
synthetic life, certainly one possi- 
ble product of growing control, or 
the return of the planet to the 
inorganic level, another quite pos- 
sible outcome — ironically 
enough — of the same revolution 
in control technology. 





Beniger is professor of commu- 
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School of Communications, Uni- 
versity of Southern California. 





Walter Cronkite (right) leams about Univac, which was to be used to predict the 1952 election, from Presper Eckert. 


Census led 
computer age 
by counting 
on Univac I 


BY JOHN KEANE 
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Director, Bureau of the Census 


Most people agree that the age 
of the electronic digital computer 
began with Eniac. However, the 
computer revolution might never 
have occurred without the early 
interest in computer technology 
shown by the Bureau of the Cen- 
sus. 

Even before Eniac was com- 
pleted, the Census Bureau's Chief 
Statistician, Morris Hansen, had 
entered into serious discussions 
with J. Presper Eckert and John 
Mauchly regarding the feasibility 
of building a general-purpose 
electronic digital computer for 
large-scale tabulations of census 
data in 1944. Mauchly was partic- 
ularly interested in constructing a 
more general-purpose computer 
than Eniac, and technical discus- 
sions on building the first such 
machine for the Census Bureau 
commenced in 1945. The discus- 
sions were soon widened to in- 
clude engineers and scientists 
from the National Bureau of Stan- 
dards, and this group held exten- 
sive consultations with various 
scientific panels. 

Congress authorized a working 
fund to support this research, and 
the Census Bureau signed its first 
contract with Eckert and Mauch- 





ly in October 1946. The fund was 
administered by the National Bu- 
reau of Standards, which initially 
elected to award only a study con- 
tract for $75,000. The contract to 
build Univac I was awarded on 
June 25, 1948. The completed 
computer was turned over to the 
Census Bureau on April 1, 1951, 
and officially dedicated on June 
14, 1951. 

Univac I was operated for nine 
months in the Philadelphia manu- 
facturing plant where it had been 
built. Because the computer was 
delivered about eight months be- 
hind schedule, it was too late to 
process more than a small portion 
of the 1950 Decennial Census. 

The computing speed of Univac 
I was approximately the same as 
computers being built for military 
and scientific applications. But 
with the capacity to store 12,000 
characters, Univac I’s memory 
was larger. Machine stops were 
frequent with Univac I. When any 
one of the more than 5,400 tubes 
went bad, the machine stopped 
until that tube was located and 
replaced. Although the computer 
was operated around the clock, 
its actual productive time was 
rated at about 60% during the 
early years. 

Univac I attracted worldwide 
attention when it became the first 
computer to be used by television 
news to predict the results of the 
1952 presidential election. Walter 
Cronkite served as anchor of the 
17-hour broadcast and Charles 
Collingwood ran “the Univac 
desk.” 

The Census Bureau’s Univac I, 
serial number 001, contained 
18,000 crystal diodes, required 18 
kilowatts of electrical power to 
operate and weighed about 15 
tons. Its memory unit was made 
of acoustic delay lines filled with 
mercury. It had 10 magnetic tape 
units that could read and write on 
plated metal tape at the rate of 
more than 10,000 characters per 
second. Auxiliary units included 
an operator’s keyboard-to-tape 





device and a card-to-tape convert- 
er and several printing devices. 
Programs for Univac I were writ- 
ten in machine code — an alpha- 
decimal programming language 
that required no assembler. 

Early in 1953, Univac I was 
moved from Philadelphia to Cen- 
sus Bureau headquarters in Suit- 
land, Md. It eventually logged 
73,500 hours of operation before 
being retired from service in 
1963. Although it took a lot of 
persuasion to convince Smithsoni- 
an officials that a machine that 
was only 12 years old was of such 
historic significance that it 
should be preserved, UnivacI 
was officially accepted by the 
museum in 1963. 

To document the Census Bu- 
reau’s rolein showing that com- 
puters had important applica- 
tions outside scientific 
computing, the Census Bureau in- 
stalled a historical marker in the 
Suitland office on June 14 of this 
year, the 35th anniversary of Un- 
ivac I’s original dedication. 

The unveiling ceremony in- 
cluded remarks by Maryland Con- 
gressman Steny Hoyer; Kay 
Mauchly, a computer pioneer in 
her own right and the widow of 
John Mauchly; Carl Hammer, for- 
mer chief scientist at Univac, re- 
tired; Morris Hansen, the man 
who led the efforts to acquire 
Univac I for the Census Bureau; 
and me. Futurist Alvin Toffler 
was the principal speaker. Walter 
Cronkite participated via video- 
tape. The 350 invited guests in- 
cluded more than 50 Univac I pio- 
neers — former Census Bureau 
employees who had worked on 
Univac I. 

Census Bureau employees are 
proud that their organization 
took the calculated risk of moving 
from punch-card technology to 
computers before any other non- 
military organization in the 
world. They feel that the Census 
Bureau had a bigger hand than 
Eniac in firing the computer 
“shot heard round the world.” 
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Looking back: 
A 1949 view 
of the Eniac 


This excerpt is reprinted from 
Giant Brains or Machines That 
Think, by Edmund C. Berkeley, 
published in 1949. Berkeley is a 
technology consultant, president 
of Berkeley Enterprises, Inc. of 
Newtownville, Mass., and editor 
of the magazine, Computers and 
People. 


As a general-purpose calculat- 
ing machine, Eniac, the Electronic 
Numerical Integrator and Calcula- 
tor, suffers from imbalance. That 
is to say, Eniac operates rapidly 
and successfully in some respects 
and slowly and troublesomely in 
other respects. This is altogether 
to be expected, however, in a cal- 
culator as novel as Eniac and 
made, to so large an extent, out of 
standard radio parts. It was cer- 
tainly better to finish a calculator 
like this one and then start on a 
new one, as the Moore School of 
Electrical Engineering did, than 
to prolong design and construc- 
tion indefinitely in order to make 
improvements. 

Eniac adds or subtracts very 
swiftiy at the rate of 5,000 calcu- 
lations a second and multiplies at 
the rate of 360 to 500 calculations 
asecond. Division, however, is 
slow, relatively: The rate is about 
50 calculations a second. Reading 
numbers from punched cards, 12 
a second for 10-digit numbers, is 
even slower. As a result of these 
rates, you find, when you put a 
problem on Eniac, that one divi- 
sion delays you as long as 100 
additions or eight multiplications. 


Ease of programming 


Eniac allows very rapid and 
flexible automatic control over 
the programming of operations. It 
has more than 10 channels along 
which numbers can be trans- 
ferred and more than 100 chan- 
nels along which program-control 
pulses can be transferred. In addi- 
tion, there are many ways for 
providing subroutines and there 
is no delay in giving the machine 
successive instructions: All the 
instructions the machine may 
need at any time are ready at the 
start of the problem, and indica- 
tions occurring in the calculation 
can change the routine complete- 
iy. 
All these advantages, however, 
are paid for rather heavily by the 
slow methods for changing pro- 
gramming. To make a change, you 
have to plug in large numbers of 
program trunk lines and digital 
trunk lines, or you have to set 
large numbers of switches or 
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J. Presper Eckert, coinventor of Eniac, which welghed more than 30 tons. 


both. Also, when you wish to re- 
turn to a previous problem, you 
must do all the plugging in and 
switch setting over again. Many 
delays in the operation of the ma- 
chine are the result of human er- 
rors in setting the machine fora 
new problem. 

Here again, we must remember 
that Eniac was originally de- 
signed as a special-purpose ma- 
chine for solving trajectories. To 
calculate a large family of trajec- 
tories, very little changing of 
wires and switches would be 
needed. 


Memory 


The most severe limitation on 
the usefulness of Eniac was, at 
the outset, the fact that it had 
only 20 registers for storing num- 
bers. There are a large number of 
problems that cannot be simply 
handled with so small an internal 
memory. Even the Harvard Uni- 
versity-IBM calculator is often 
strained during a problem be- 
cause of the number of intermedi- 
ate results that must be stored. 
The Ballistic Research Laborato- 
ries, however, have contracted 
for extensions to Eniac to provide 
more memory and easier changing 
of instructions. 

Checking results with Eniac is 
not easy. There is no built-in 
guarantee that Eniac’s results are 
correct, and a large calculator can 
and does make both constant and 
intermittent errors. Ways for 
checking with Eniac include the 
following: 

@ Mathematical, if and when 
available, and this will be seldom. 

@ Running the problem a sec- 
ond time, and this will, at most, 
prove consistency. 

@ Deliberate testing of small 
parts of the problem, which is 
very useful and is standard prac- 








tice but leads only to a probabili- 
ty that the final result is correct. 

You can operate Eniac one ad- 
dition at a time, and even one 
pulse at a time, and see what the 
machine shows in its little neon 
bulbs. This is a very useful par- 
tial check. 


Eniac’s cost 


The cost of Eniac is higher 
than that of some of the other 
large mechanical brains — over 
half a million dollars. Because 
some of the work was done at the 
Moore School by students, it is 
less expensive than it otherwise 
would have been. The largest part 
of the cost was the designing of 
the machine and the construction 
of the panels; the tubes were only 
a small portion of the cost, rang- 
ing in price from 20 to 90 cents 
each. However, no later electronic 
calculator need cost as much, for 
many improvements can now be 
seen. 

The power required for Eniac 
is about 150 kW or about 200 
horsepower, most of which is 
used for the heaters of the elec- 
tronic tubes. With future elec- 
tronic calculators using only a 
maximum of about 3,000 tubes, 
they are likely to use less than a 
quarter of the power needed for 
Eniac. Eniac will doubtless give a 
number of years of successful op- 
eration and be extremely useful 
for problems that employ its as- 
sets and are not excluded by its 
limitations. 

In fact, at the Ballistic Re- 
search Laboratories, for a typical 
week of actual work, Eniac has 
already proved to be equal to 500 
human computers working 40 
hours with desk calculating ma- 
chines, and it appears that soon 
two or three times as much work 
may be obtained from Eniac. 





Computers 
take world | 
closer to edge 
of catastrophe 


BY EDMUNDC. BERKELEY 


The 40th anniversary of Eniac, 
which began useful operation in 
1946, is an exciting occasion. 
Then, I was fortunate to be work- 
ing as an actuary at the Pruden- 
tial Insurance Company of Ameri- 
ca’s home office in Newark, N.J., 
and instrumental in the negotia- 
tions that led up to the first com- 
mercial or business contract for 
an electronic automatic computer. 

This contract was between the 
Eckert-Mauchly Computer Corp. 
(formerly the Electronic Control 
Co.) and Prudential. The prelimi- 
nary contract depended on cer- 
tain demonstrations to be success- 
ful and was intended to lead toa 
larger contract. 

Prudential was cautious; John 
Mauchly and J. Presper Eckert 
had to experiment with new tech- 
niques, particularly writing and 
reading on magnetic tape. But 
there were troubles, and eventu- 
ally Remington-Rand Corp. ac- 
quired Eckert-Mauchly Computer 
Corp., and IBM gained Prudential 
as a customer for automatic com- 
puting. 

In January 1947, I met Mauch- 
ly and Eckert at a symposium on 
large-scale calculating machinery 
at Prof. Howard Aiken’s Harvard 
Computation Laboratory. I liked 
and admired them greatly and 
saw much of them that year, and 
so was abie to write a chapter on 
Eniac for publication in my first 
book, “Giant Brains or Machines 
That Think”’ (John Wiley and 
Sons, 1949 [see reprint at left]). 


Benefit to humanity 


We in the computer field in 
those early years were full of ex- 
citement and enthusiasm about 
the prospects of computers as a 
benefit to humanity. But we did 
not know, expect or even think 
much about the rather horrible 
dangers that have developed in 
the last 40 years that we can see 
now. But more about this later. 

Eniac added electronically at 
the rate of 5,000 additions a sec- 
ond. Previously, the top rate of 
additions per second for a digital 
computer that used electrical re- 
lays was about three per second. 
So it became perfectly clear to 
almost everybody from 1946 on 
that computing had to be elec- 
tronic and in the binary, not deci- 
mal, scale. 

Currently, a supercomputer 
performs more than 10 million 
additions (floating point) per sec- 
ond. 

It also became clear that En- 
iac’s memory of 20 locations 
where changing numbers could be 
stored had to be enormously 
greater. Nowadays, even a per- 
sonal computer will often provide 
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60,000 addressable locations where 
numbers (more accurately, bytes) 
can be pigeonholed like envelepes 
being sorted in a post office. The 
current cost of a personal computer 
far more powerful than Eniac is 
often less than $200. 

It was clear to me, in talking 
| with Mauchly and Eckert, that 
they had thought a great deal 
about the applications and implica- 
tions of far more powerful comput- 
ers than Eniac. These included 
computers that would promptly 
give large regional weather fore- 
casts, a goal still not reached. They 
also envisioned computers that 
would solve many problems in the 
ways that human brains would or 
could solve them, but faster and 
better — a goal now being realized 
in expert systems. 

Since 1946, vast progress has 
been made in programming, gener- 
al-purpose programming languages 
and off-the-shelf software pack- 
ages for thousands of applications. 
But the impetus of Eniac’s achieve- 
ment to this progress is less clear. 
In regard to reliability, Eniac set no 
records, made hardly even a ripple. 

It is still true that checking re- 
sults from an automatic computer 
is not easy. There is no guarantee 
that the results are correct. Vari- 
ous techniques, such as check dig- 
its (commonly used on bank ac- 
count numbers), help to produce a 
very high probability that comput- 
ed results are correct. 

But errors in programming, of 
course, are not caught by check 
digits. The ratio of correct to wrong 
results, however, has been enor- 
mously improved during the 40 
years from Eniac to the present, 
due mainly to hardware improve- 
ment — especially the discovery of 
transistors and the invention and 
rapid evolution of silicon chips. 

To get good reliability out of 
large modern computer systems re- 
quires many different test prob- 
lems to be repeatedly run, plus 
much patience, effort and time in 
debugging. Even then, there are er- 
rors. In 1986, a faulty revision of a 
computer program at Pacific Bell 
Telephone Co. allowed more than a 
million customers to conduct more 
than $29 million worth of long- 
distance calls without being 
charged. 


Military funding 


One more of the important as- 
pects of Eniac was that it was an 
experimental development con- 
tracted for, and largely financed 
by, the Ballistic Research Laborato- 
ries at Aberdeen, Md., a division of 
the War Department, as it used to 
be called. The computer was built 
at the Moore School of Electrical 
Engineering in Philadelphia. With- 
out military money, Eniac would 
not have occurred when it did. 

The great expansion and evolu- 
tion of the computer field from 
1945 to 1986 would have been far 
less without military money: the 
funding from governments and 
businesses devoted to armaments 
and preparations for war, the 
large-scale killing of people. 

Of course, war resulting in ex- 
tinction is not new. When the Ro- 
mans sacked Carthage in 146 B.C., 
650,000 Carthaginians were killed 
and the remaining 50,000 sold into 
slavery and scattered. But the scale 
of disaster and destruction that 


of computers, communications, 
missiles and nuclear explosives is 
new, and it constitutes an appalling 
and horrible problem. 

The ‘final solution’ 

The primary problem that has 
developed from the computer revo- 
lution, of which Eniac was the 
great precursor, is that computer 
scientists, along with rocket and 
nuclear scientists, have become the 
engineers, the technicians of the 
“final solution.” This term, bor- 
rowed from Adolf Hitler and his 
Nazis, was applied to non-Aryans 
and meant death for more than 10 
million people in the concentration 
camps and gas chambers of the 
Third Reich. 

The “final solution” for human- 
ity currently is death for more than 
5,000 million persons from a a nu- 
clear holocaust and the nuclear 





winter, the outcome of the follow- 
ing: 

@ A nonrestricted arms race. 

@ The interwoven powers of the 
military /industrial/governmental 
complex. 

g@ The mistakes, delusions and 
hallucinations of government lead- 
ers. 

@ The immutable laws of proba- 
bility. 

The recent nuclear accidents at 
Three Mile Island and Chernobyl 
and the devastation of Hiroshima 
and Nagasaki in 1945 are pale re- 
flections of the existing real haz- 
ard. 

Because of our modern computer 
expertise, the available time for 
drawing back from the brink, for 
preventing the launching of nucle- 
ar weapons in error, has shrunk to 
less than a few minutes. 

There is no more important 





problem than substituting methods 
of nonviolent conflict resolution 
for methods of nuclear war. 

In spite of the gloom given voice 
here, there are reasonable grounds 
for hope for the survival of human- 
ity. 
First, there is fear among the 
movers and shakers, the leaders 
and the governors of the fragile 
planet Earth. They now fear their 
own nuclear extinction. 

Second, 41 years have passed 
without the war-like use of nuclear 
weapons. This lack of use may be- 
come a habit. 

Third, even President Ronald 
Reagan says occasionally, “A nu- 
clear war can never be won and 
must never be fought.” 

Finally, as more and more of the 
people of the planet realize the 
stakes, it is likely they will orga- 
nize to prevent it. 
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Providing mankind 
with the ability to master 
the environment 





BY ROBERT NOYCE 


Vice-chair ‘man and cofounder, Intel Corp. 


Much has been made of 
the computer revolution, 
which we have seen accel- 
erate since the first large- 
scale electronic computer 
— Eniac — appeared. 

I find great similarities 
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between computers and 
books. Both were initially 
used only by the few, by 
specialists, and were often 
kept in sanctuaries con- 
structed solely for the pur- 
pose of housing them. 

Both, through techno- 
logical change, became use- 
ful to larger and larger seg- 
ments of the population as 
costs declined and literacy 
expanded. Both deal with 
information and communi- 
cation. 

But there is an essential 
difference. The printed 
word serves to record, com- 
municate and preserve in- 
formation. The computer 
goes a step further, allow- 
ing the processing of infor- 
mation. Recognizing the im- 
plications of that extension 
of capability is fundamen- 
tal to understanding what 
the computer will mean for 
the future. 

The history of man has 
been his increasing ability 
to establish dominion over 
his environment. The first 
step of that process is ob- 
serving nature, finding re- 
current patterns and pro- 
posing truths or hypotheses 
about the way the world 
works. 

Through ever more so- 
phisticated observation and 
extrapolation from hypoth- 
eses, we have made great 
strides in understanding na- 
ture and through that un- 
derstanding have been able 
to allow mankind an ever- 
increasing ability to master 
the environment. 

Satisfying all our needs 
has been enhanced — 
whether they be basic 
needs of food, shelter and 
clothing — or the more eso- 
teric needs of intellectual 
stimulation, entertainment 
or social interaction. 

The process of extrapola- 
tion from hypothesis has 








become more and more com- 
plex. Much of science has 
been devoted to simplifying 
this process in order to 
achieve useful prediction 
and understanding. 

By providing a powerful 
tool for this extrapolation, 
the computer will continue 
to have a profound impact 
on science and, consequent- 
ly, man’s further under- 
standing and mastery of na- 
ture. 

Whether it be in simula- 
tion of the circuits for 
building new computers or 








examining the structure of 
the basic components of 
life, the computer makes 
possible that which was im- 
possible only a few decades 
ago. 

Indeed, with each pass- 
ing year, questions we have 
been asking since questions 
were first asked are being 
answered in a new way. 
What is life? Where did we 
come from? What was the 


-beginning? Each answer re- 


cently has involved com- 
plex simulations. 

The technology for build- 
ing computers may be ma- 
turing, as did the technol- 
ogy for producing books. 
But not all the good books 
have been printed yet. 
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Connecting it. 


Now that you have all those 
computers in your company, the 
next thing you know, you'll want 
to hook them all together. 

That’s good, because our goal 
is to provide you with a way to 
share applications and informa- 
tion—regardless of the equip- 
ment involved. 

There are four ways of doing 
this: 

1. To get the most out of your 
companys mainframe and data 
bases, we offer a direct connec- 
tion using a terminal or a PC 
with the appropriate attachment. 

2. If your information needs 
require a common set of applica- 
tions shared within a workgroup, 
we offer departmental-sized 
computers, such as our System/36 
or System/38—which can be 
connected to provide informa- 
tion from one workgroup to 
another. 

3. If you need to share infor- 
mation with other users within 
your office, we offer local area 
networks to support office 


applications. 

4. And for users who need 
voice and data communications, 
plus access to data bases both in- 
side and outside of the company, 
we offer a digital switch, the 
ROLM CBX II. 

By the way, these four com- 
plement each other and can be 
interconnected. 

As you can see, we dont have 
to recommend the same solution 
for every customer's needs. We 
realize that your requirements 
are unique, and so our solu- 
tions must be flexible and 
responsive. 

However, in every case our 
goal remains the same: to 
provide better business 
solutions through improved 
telecommunications. 

Were IBM. With the service, 
quality, people and products to 
help you. To find out more, talk 
to your IBM marketing 
representative. For literature, 
call 1 800 IBM-2468, 

Ext. 90/DA. 
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Computer kin: 
abacuses and 
the checkered 
tablecloth 





The earliest known mechanical 
counting aid is the dust abacus, 
traced back at least 5,000 years to 
the cradle of civilization, the Ti- 
gris-Euphrates Valley in south- 
western Asia. The dust abacus was 
nothing more than a dust- or sand- 
covered surface on which figures 
could be drawn with astylus. 

The abacus, as commonly 
known, was invented in China in 
the second century A.D. The Chi- 
nese version and the Japanese sor- 
oban — both extraordinarily fast 
— are still in use today. 

Their efficiency was pointedly 
illustrated shortly after World War 
II, when Pvt. T. N. Wood, the most 
skilled electric desk calculator op- 
erator with the American troops in 
Japan, pitted his talents against a 
Japanese soroban and went down 
to dismal defeat. 

In various forms, the abacus ex- 





isted in all the civilizations of an- 
tiquity. In ancient Rome, it was a 
grooved tablet, while in China, Ja- 
pan and Greece, it remains a frame 
with beads strung on parallel 
wires. 

In medieval England, a simpli- 
fied form of abacus was formed 
from a tablet ruled into spaces, 
which represented the positions of 
the counters, with coins, buttons or 
other small objects moved to make 
the calculations. The checkered ta- 
blecloth, from which the British 
Exchequer derives its name, was 
originally a calculating device of 
this nature. 

Also in England, approximately 
2,000 years before the Middle Ages, 
Stonehenge was erected on Salis- 
bury Plain. Composed of concentric 
circles of massive stones and other 
landmarks, the monument has long 
puzzled archeologists. 
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Considered by some an early as- 
tronomical calculator, Stonehenge 
has been shown — with the help of 
computers — to indicate the sol- 
stices and beginnings of seasons as 
well as predict eclipses of the sun 
and moon. The alignment of land- 
marks pointed to the rising and 
setting of the sun on the days of 
the summer and winter solstices. 

-A later astronomical computer, 
this one mechanical, was recovered 


from a sunken ship off the coast of 


Greece in the 1930s and attributed 
to the first century B.C. The device 
contains carefully designed gear 
trains that evidently turned indica- 
tor hands on its front dials at 
speeds exactly analogous to those 
of planetary motions. 

In the first century A.D., Gerbert 
of Aurillac — a French sheperd 
boy who later became Pope Sylves- 
ter — made the first attempt in 
Western Europe to mechanize the 
abacus. Drawing on ideas he 
gleaned from the Moors, who then 
occupied Spain and Northern Afri- 


. ca, hespent many years trying to 


perfect his device, although it nev- 
er worked accurately. He arranged 
1,000 counters made of horn into 
27 divisions. Since the concept of 
zeros was hardly known at the 
time, his device proved to be no 
better than hand operations. 


Brass calculating machine 


There are reports of another 
Spaniard named Magnus who then 
took up the idea around 1000 A.D. 
creating a calculating machine of 
brass in the shape of a human 
head, the figures of which ap- 
peared in the place of teeth. The 
priests of the day are said tc have 
thought the device superhuman 
and smashed it with clubs, destroy- 
ing all evidence of its accuracy. 

The 1967 discovery of two 
bound volumes of Leonardo da Vin- 
ci’s notebook materials in Madrid’s 
National Library of Spain showed 
that the 15th century genius — 
never regarded as a contributor to 
the science of calculation — did 
indeed address the question. His 
drawings describe a machine that 
would maintain a constant ratio of 
10:1 in each of it 13 digit-register- 
ing wheels. No working model is 
known to have existed and experts 
doubt Pascal ever saw da Vinci’s 
sketches. 

In 1614, John Napier, Baron of 
Merchiston in Scotland, discovered 
the logarithm, by which mathema- 
ticians could transform multiplica- 
tion to addition and division to sub- 
traction. Logarithmic tables 
remained the basis for lengthy 
computations until the early 20th 
century, when mechanical calcula- 
tors came into their own. 

Also developed by Napier was a 
device called “‘Napier’s Bones,” 
which amounted to a look-up table 
for multiplication. The ‘‘bones” 
were actually a movable multipli- 
cation table comprised of bone 
strips on which numbers were 
stamped. When placed into the 
proper combination, these strips 
could perform direct multiplica- 
tion. 

In 1623, the year Pascal was 
born, Wilhelm Schickard, a German 
professor of biblical languages and 
astronomy, designed a machine 
that reportedly could add, subtract, 
multiply and divide. Unfortunate- 
ly, the model was destroyed in a 
fire and a new one was never built. 
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Babbage: 

A frustrated 
genius and 
his Lady Ada 


May you never again claim to 
feel frustration after reading the 
story of Charles Babbage, a man 
before his time who spent most of 
his life in the vain attempt to man- 
ufacture a machine considered by 
most of his contemporaries to be 
utterly ridiculous. , 

In thousands of detailed draw- 
ings made 150 years ago, Babbage 
projected the fundamentals on 
which today’s computers operate, 
but his ideas were met almost uni- 
versally with ignorance and misun- 
derstanding. If the technology of 
the 19th century had been equal to 
Babbage’s genius, a computer 
would have been built in 1882. 

But the technology was not 
there, and Babbage was destined to 








see the fruits of his labor only on 
paper and in theory. More thana 
century later, however, Howard Ai- 
ken, director of Harvard Universi- 
ty’s Mark I computer project, re- 
marked, ‘If Babbage had lived 75 
years later, I would have been out 
of ajob.”’ The historic Mark I, com- 
pleted in 1944, was conceptually 
very similiar to Babbage’s machine. 
Charles Babbage was born on 
Dec. 26, 1791, in Totnes, Devon- 
shire, England, into the fascinating 
and tumultuous epoch of the 
French Revolution. He was one of 
the two surviving children of Ben- 
jamin Babbage, a banker, and Betty 
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Plumleigh Teape, both of Totnes 
and both descended from well- 
known Devonshire families. 

As achild, Charles Babbage dis- 
played a great inquisitiveness 
about the causes of mechanical 
workings. Upon receiving anew 
toy, he reportedly would ask, 
‘Mamma, what is inside of it?” If 
the forthcoming answer was not to 
his satisfaction, the child would 
proceed to take the object apart to 
see for himself. 

After a classical education at an 
old and venerable grammar school 
for boys, Charles entered Trinity 
College in Cambridge, England. 
There he continued the boyish 
pranks and rebelliousness that re- 
sulted from the boredom of often 
knowing more than his instructors. 

Despite his unorthodox behav- 
ior, Charles was well on his way to 
absorbing the advanced theories of 
mathematics. With several others, 
he formed the Analytical Society to 
present and discuss original papers 
on mathematics and to interest peo- 
ple in translating the works of sev- 
eral foreign mathematicians into 
English. 

At Cambridge, Charles’s studies 
led him to a critical examination of 
the logarithmic tables used to make 
accurate calculations. He was well 
aware of the difficulty and tedious- 
ness of compiling the astronomical 
and nautical tables that were indis- 


Babbage became 
convinced it was tech- 
nically feasible to 
construct a machine 
to compute, thereby 
avoiding the numer- 
ous compositors’ er- 
rors, 50 years before 
typewriters were 
invented. 


pensable to the great maritime na- 

tion, and he was contantly finding 

and reporting errors in existing ta- 
bles. 

One day, Charles was contem- 
plating a problem while sitting in a 
room of the Analytical Society. 
Upon seeing Charles apparently in 
some far-off world, a friend asked 
him the nature of his dream. It is 
said that Charles pointed to some 
logarithmic tables and said, “I am 
thinking that all of these tables 
might be calculated by machinery.” 

The idea took firm hold in 
Charles’s mind, and after gradua- 
tion he returned home to begin 
sketching a machine by which all 
mathematical tables could be com- 
puted by one uniform process. He 
became convinced it was technical- 
ly feasible to construct a machine 
to compute by successive differ- 
ences and even to print tables when 
they were computed, thereby 
avoiding the numerous composi- 
tors’ errors. It is noteworthy that 
Babbage’s ambitious venture was 
undertaken 50 years before type- 
setting machines or typewriters 
were invented. 

In 1916, two years after his mar- 
riage, Babbage had his first taste of 
worldly failure, closely followed by 





a second. His application for the 
professorship of mathematics at 
East India College in Haileybury 
was rejected for political reasons, 
as was his application, three years 
later, for the chair of mathematics 
at the University of Edinburgh, 
glittering recommendations not- 
withstanding. 

Fortunately, the elder Babbage 
gracefully supported Charles and 
family while Charles continued his 
feverish work on calculating ma- 
chines. By the time he was 30, 
Babbage was ready to announce to 
the Royal Astronomical Society 
that he had embarked on the con- 
struction of a table-calculating ma- 
chine. 

His paper, ‘“‘Observations on the 
Application of Machinery to the 
Computation of Mathematical Ta- 
bles,” was received with wide ac- 
claim and Babbage was presented 
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The precomputer age 
A time line, 500 B.C. to 1946 A.D. 
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The abacus, a bead and 
wire “‘counting ma- 
chine,”’ originates in 
Egypt. 


Chinese mathemati- 
cians use the saun-pan, 
a “computing tray,” 
while the Japanese use 
a similar device, a soro- 
ban. 


524 
Roman philosopher Bo- 
ethius attempts to re- 
place the standard Euro- 
pean table abacus with 
one that uses fewer 
counters. His invention 
is not extensively used, 
and he is beheaded 
when he falls out of fa- 
vor with the Goth King. 


Pope Sylvester li, then 
known as monk Gerbert 
of Aurillac, devises an- 
other, more efficient 
abacus, which again is 
not widely accepted. 
However, his calcula- 
tions of future events 
prevent Christian Europe 
from collapsing in panic 
from believing that the 
end of the world is near. 


Albertus Magnus is ru- 
mored to own an “‘au- 
tomaton’’ that is able to 
open the door and talk. 





Computerworld time line compiled 
by Michael Sullivan-Trainor. 
Design: Mitchell J. Hayes. 

Photo research: Christie Sears. 


Photos courtesy of: 

18M -Napier’s Bones, Pascaline, 
Leibniz's calculator, Jacquard'’s 
Loom, Difference Engine, 
Scheutz's computer, Thomas Wat- 
son Sr., IBM building; Culver Pic- 
tures - Abacus, Ada Lovelace, 
World War Il photo; The Charlies 
Babbage Institute - Charles Bab- 
Dage; Burroughs Corp. - William 
Burroughs; Smithsonian institution 
- Herman Hollerith; The MIT Muse- 
um - Vannevar Bush; Universum 
Film Aktiengeselischaft, Academy 
of Motion Picture Arts and Sci- 


University ABC Computer; Har- 

- Howard Aiken; 
Hd Institute of Advanced Study - 
John von Neumann. 





1430 
A calibrated instrument 
known as a quadrant is 
developed in Europe for 
taking sights and mea- 
suring distances. 


Developing military tech- 
nology gives rise to the 
need for instruments to 
calculate a gun’s trajec- 
tory. This need is met by 
several inventors, in- 
cluding Galileo in Padua, 
who designs a mecha- 
nism called a ‘‘sector.’’ 


Scottish nobleman John 
Napier develops the 
idea of logarithms in his 
work, ‘‘Description of 
the Admirable Cannon of 
Logarithms.”’ Unfortu- 
nately for Napier, the 
book is dedicated to the 
Prince of Wales, who is 
later made King Charles 
| and is ultimately be- 
headed by Cromwell. 
Napier also devises a 
set of numbering rods, 
known as ‘‘Napier’s 
bones,” to ease the 
pains of calculations. 





1622 
William Oughtred, an En- 
glish mathematician, de- 
velops the slide rule, 
which he calls his ‘‘cir- 
cles of proportion’ and 
considers a plaything 
not fit for use by true 
mathematicians. 


French mathematician 
Blaise Pascal, the son of 
a tax collector, builds 
the first mechanical cal- 
culating machine to re- 
lieve his father of the 
tedium of adding long 
columns of tax figures. 


German philosopher 
Gottfried Leibniz builds a 
mechanical calculating 
machine that can multi- 
ply and divide as well as 
add and subtract 


1780 
American Benjamin 
Franklin discovers elec- 
tricity. 


~ 
French silk weaver Jo- 
seph-Marie Jacquard in- 
vents a punched-card- 
operated loom, 
modernizing his industry 
and inspiring English- 
man Charles Babbage’s 
plan to use punched 
cards. 





Endowed with a passion 
for accuracy, Babbage 
successfully designs a 
Difference Engine to cal- 
culate logarithmic ta- 
bles. Beset by personal 
crises and uncoopera- 
tive employees, Bab- 
bage spends more than 
6,000 pounds of the 
government’s money 
and draws from an inher- 
itance of his own as 
well, but the machine is 
never built. 


1831 
Michael Faraday, the 
son of an English black- 
smith, builds the first 
electrical generator. 


1833 
Babbage has a better 
idea. In striving to im- 
prove the design of his 
Difference Engine, he 
develops the outline for 
- the first general-purpose 
computer, the Analytical 
Engine. 








1842 
Lord Byron’s daughter, 
Lady Augusta Ada Love- 
lace, documents Bab- 
bage’s work, becoming 
the first programmer. 
“‘We may say most aptly 
that the Analytical En- 
gine weaves algebraical 
patterns as the Jac- 
quard-loom weaves 
flowers and leaves,”’ 
she writes. She also in- 
spires Babbage, a man 
badly in need of inspira- 
tion, to continue his 
work. However, Lady 
Lovelace dies of cancer 
at age 36, and Babbage 
never completes his 
computer. 


Euphonia, a speaking 
"‘automaton,”’ is exhibit- 
ed by Professor Faber of 
Vienna. Designed to re- 
semble abearded Turk, 
Euphonia can ‘‘whisper 
and sing’’ through the 
use of double bellows 
operated by keys and 
levers. 


1854 
English mathematician 
George Boole creates 
Boolean algebra and 
lays the groundwork for 
Information Theory. 
Raised in a lower class 
home, Boole’s first reve- 
lations about symbolic 
reasoning occur at age 
17 while he is walking 
across a field. 


George and Edvard 
Scheutz of Stockholm 
build the first practical 
mechanical computer. 
Their design is based on 
Babbage’s work, and 
they win a gold medal at 
the Paris Fair for their 
efforts. 
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England’s Registrar's 
Office uses the Scheutz 
machine to predict life 
expectancy. 


» — 

‘ 
Another inventor driven 
by the drudgery of man- 


ual calculation, William 
Burroughs, an American 


bank clerk, develops the 


first commercially suc- 
cessful mechanical add- 


ing machine. His compa- 


ny is the forerunner of 
Burroughs Corp. 


1890 


Facing the prospect that 


the current census 
would take more than 
10 years to compile 
manually, the U.S. Bu- 


reau of the Census uses 


Herman Hollerith’s in- 


vention, the first electro- 


mechanical punched- 
card tabulator. 


In a less urgent but just 
as profitable develop- 
ment, American Charies 
Fey invents the first slot 
machine, forerunner of 
video arcade games. 


1896 
After adding a sorting 


machine to his tabulator 


and seeing the census 
calculated in just three 
years, Hollerith decides 
it’s time to go into busi- 
ness for himself. He 
founds the Tabulating 
Machine Co., and con- 
tracts with census tak- 
ers soon roll in — in- 
cluding one for Russia’s 
first census. 





1903 
Yugoslavian Nikola Tes- 
la, who worked for 
Thomas Edison, patents 
electrical logic circuits 
called gates or switches. 


1910 
Hollerith’s company 
sues the Census Bu- 
reau, Claiming that ma- 
chines developed for the 
agency by engineer 
James Powers infringe 
on his patents. The suit 
is disposed of without 
significant action. 


Thomas Watson Sr. is 
hired by Hollerith’s com- 
pany, now.the Comput- 
ing-Tabulating- 
Recording Co. (CTR), 
with 1,300 employees. 
The company resulted 
from the merger of the 
original Tabulating Ma- 
chine Co. with the Inter- 
national Time Recording 
Co., the Dayton Scale 
Co. and Bundy Manufac- 
turing Co. 


1921 
The Czech word ‘‘robot’’ 
is used to describe me- 
chanical workers in Karel 
Capek’s play, “‘R.U.R.”’ 


ae rises to presi- 


dent and CEO of his 
company, changing the 
name to international 
Business Machines 
(IBM). 








Vannevar Bush and col- 
leagues at MIT build a 
large-scale analog calcu- 
lator, the differential an- 
alyzer. 


Mechanical people ap- 
pear in the movies in 
Fritz Lang’s silent film, 
Metropolis. 


Powers Accounting Ma- 
chine Co., through a se- 
ries of consolidations, 
becomes the Tabulating 
Machines Division of 
Remington-Rand Corp., 
which later merges with 
Sperry Gyroscope to 
form Sperry-Rand. 


Russian immigrant Via- 
dimir Zworykin invents 
the cathode-ray tube. 


English mathematician 
Alan Turing publishes a 
paper outlining the the- 
ory of mathematical log- 
ic that illustrates com- 
puter design. 


In Germany, Konrad 
Zuse designs the Z1 
computer, with keyboard 
input, mechanical 
switches and a row of 
light bulbs to flash an- 
swers. 








1938 
Hewlett-Packard Co. is 
founded in a garage by 
David Packard and Wil- 
liam Hewlett to make 
electronic equipment. 


1939 
lowa State College Pro- 
fessor John V. Atanasoff 
designs a prototype for 
the ABC computer with 
the help of graduate stu- 
dent Clifford Berry. Not 
patented by lowa State, 
the design is said to be 
the first working model 
of the electronic digital 
computer. 


George Stibitz builds the 
Complex Number Calcu- 
lator at Bell Labs, which 
some Say is the first dig- 
ital computer. Operating 
at a speed of about one 
minute per multiplica- 
tion, the computer con- 
tains 450 relays and 


costs $20,000 to develop. 


1941 

Zuse builds the Z3 com- 
puter using electromag- 
netic relays. Operating 
at three to five seconds 
per multiplication, the 
Z3 is the world’s first 
operational calculating 
machine with automatic 
control of its operations. 








Colossus, an electronic 
computer designed by 
Alan Turing, helps deci- 
pher German code dur- 
ing World War Il. 


The Harvard-IBM Mark I, 
an electromechanical 
computer, is completed 
by Professor Howard Ai- 
ken. The Mark | can mul- 
tiply two 10-digit num- 
bers in five seconds. 


A 


Grace Murray Hopper fol- 
lows in Ada Lovelace’s 
footsteps by beginning 
the first programming 
career. After entering 
the U.S. Naval Reserve, 
she works with Aiken to 
program the Mark I. 


American John von Neu- 
mann, an adviser on the 
Eniac project at the 
time, writes the ‘‘First 
Draft of a Report on the 
EDVAC,"’ setting forth 
the precepts for a 
stored-program computer. 


% § 
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the first gold medal award- 
ed by the Astronomical So- 
ciety. 

Now determined to simi- 
larly impress the presti- 
gious Royal Society, Bab- 
bage wrote a letter to its 
president, Sir Humphrey 
Davy, stating that the “‘in- 
tolerable labour and fatigu- 
ing monotony” of a contin- 
ued repetition of similar 
mathematical calculations 
had first excited his desire 
and afterwards suggested 
the idea of a machine that 
“by the aid of gravity or 
any other moving power” 
should become a substitute 
for one of the “lowest occu- 
pations of the human intel- 
lect.” 


A worthy cause 


In 1823, the society 
agreed that the cause was 
worthy. In July, Babbage 
received 1,500 pounds ‘‘to 
enable him to bring his in- 
vention to perfection in the 
manner recommended.” 

In developing his Differ- 
ence Engine, as Babbage 
called it, he studied the 
mathematical inventions of 
several predecessors, nota- 
bly Charles Mahon, Third 
Earl of Stanhope. 

Besides the gradually 
apparent implementation 
problems connected with 
the Difference Engine, 
problems also arose from a 
misunderstanding between 
Babbage and the British 
government, both of whom 
regarded the machine as 
personal property. Finally 
begun, the engine endured 
many permutations, im- 
provements and modifica- 
tions during the next four 
years, each one setting the 
project back to the begin- 
ning because of the need 
for specially created tools 
to construct the unheard-of 
parts of the machine. Bab- 








Besides the implementation problems connected with the 


Difference Engine, problems arose from a 


misunderstanding 
between Babbage and the British government, both of whom 
regarded the machine as personal property. This caused 
problems for the next 20 years, delaying Babbage’s work on 
the engine while he awaited further funds. 


bage apparently had mis- 
calculated his task; con- 
structing the machine 
would have cost about 50 
times what he was given. 
In 1827, in the midst of 
professional difficulties, 
Babbage was overwhelmed 
by a series of personal trag- 
edies that included the 
death of his father, wife 
and two of his children. 
These events took their 
toll, and Babbage fell ill. 
His family advised him to 
travel abroad for several 
months to regain his equi- 
librium. On his return, Bab- 
bage approached the Duke 
of Wellington, then prime 
minister, regarding the pos- 
sibility of a further grant. 


Help from Wellington 


In the victor of Water- 
loo, Babbage found some- 
one who could truly grasp 
the principles and capabili- 
ties of his machine, and the 
two remained friends for 
the rest of the duke’s life. 

The British government 
shortly thereafter granted 
him another 4,500 pounds, 
with a promise to furnish 
remunerative sums upon 
completion of the machine. 

Babbage was struck by 
yet another brainstorm — 
he would design a machine 
that would be easier to con- 
struct, have greater versa- 
tility and operate faster 
than the Difference Engine. 

His new inspiration, the 
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Analytical Engine, would 
go beyond the Difference 
Engine and perform all 
arithmetic calculations, as 
opposed to a limited set, 
and would combine these 
operations to solve any 
conceivable arithmetic” 
problem. 


Engine features 


The Analytical Engine 
included most of the essen- 
tial features of today’s dig- 
ital computers, expressed 
in mechanical terms. The 
machine was to be divided 
into two parts — the 
“mill,” in which arithmetic 
processes were carried out, 
and the “store,” which con- 
tained the data to be 
worked on, as well as inter- 
mediate results. 

The store would consist 
of 1,000 registers, each 
containing a 50-digit num- 
ber. Numbers could be se- 
lected from the store, oper- 
ated upon and the result 
returned to another loca- 
tion in the store. 

The control of the whole 
process was to be carried 
out through a set of punch 
cards similar to those used 
in the Jacquard weaving 
loom, invented in 1801 and 
still in use today. Jacquard 
looms allowed the weaving 
of elaborate patterns as 
easily as older looms had 
made plain cloth, since the 
pattern of holes on each 
card — indicating the 
weaving desigii — was 
read by plungers that 
passed through them. 

An all-important feature 
of the Analytical Engine 
was its ability to make con- 
ditional jumps. Mechanical 
means were provided to al- 
low a band of cards to be 
advanced or backed, there- 
by jumping some cards, or 
repeating them. 


Enter Lady Lovelace 


Lady Ada Augusta Love- 
lace, the only legitimate 
offspring of the poet Lord 
Byron, was to dedicate the 
last decade of her short life 
to interpreting Babbage’s 
Analytical Engine. 

Now considered the first 
“programmer,” Lovelace, 
like Babbage, was way 
ahead of her time, insisting 
on pursuing major intellec- 
tual ideas in an. age when 
women were expected to 
voice their thoughts 
through their husbands, if 
at all. 

By 1843, at age 28, Love- 
lace had mastered Bab- 
bage’s plans for his engine 
and was as obsessed with 


the concept as he was. 
Lovelace channeled most of 
her talent and energy to 
further Babbage’s cause. 
She eventually corrected 
some serious errors in his 
work. 

One of her seminal ideas 
was that a large calculation 
might contain many repeti- 
tions of the same sequence 
of instructions, and she 
pointed out that by using 
the conditional jump facili- 
ty, it should be possible to 
prepare only a single set of 
cards for the recurring in- 
structions. She thus de- 
scribed what we now call a 
“loop” and a “subroutine.” 

The woman who pos- 
sessed such vision and in- 
sight was to meet an excru- 
ciating end from cancer, at 
the age of 36, leaving Bab- 
bage once again alone to 
continue his unrewarding 
labors. In all, Babbage was 
to spend 14 years and 
17,000 pounds on the Dif- 
ference and Analytical En- 
gines, neither of which 
would be built in his life- 
time. 

Ironically, Babbage’s 
dream was to be partially 
realized by a Swedish 
printer, George Scheutz, 
who built a similar, work- 
able calculator after read- 
ing an article on the Differ- 
ence Engine in the 
“Edinburgh Review” in 
1834. 


Tabulating Machine 


Scheutz and his son be- 
gan work on the machine, 
designed for computing 
mortality tables, in 1837. 
Quite different in principle 
from Babbage’s machine, 





Scheutz’s Tabulating Ma- 
chine was much smaller 
and consisted of four dif- 
ferences and 14 places of 
figures, but it was able to 
print tables. 

To everyone’s surprise, 
Charles Babbage did every- 
thing in his power to en- 
sure the success of the new 
machine and was undoubt- 
edly instrumental in its be- 
ing awarded the French 
Gold Medal in 1855. The 
first model was purchased 
for $5,000 in 1856 and sent 
to the Dudley Observatory 
in Albany, N.Y. 

At 71, Babbage agreed to 
have the completed section 
of his Difference Engine 
shown to the public for the 
first time. Presented at the 
Great Industrial Exhibition 
in London in 1862, the en- 
gine was finally shown, al- 
beit ‘‘in a small hole, four 
feet, four inches in front by 
five feet deep,” as Babbage 
put it. It was surrounded 
by other exhibits and no 
more than six or seven peo- 
ple could examine it at any 
one time. 

Babbage’s many disap- 
pointments led him to say 
he had never had a happy 
day in his life, and one of 
his friends observed that 
he spoke as a man who 
“hated mankind in general, 
Englishmen in particular 
and the English govern- 
ment most of all.” 

On Oct. 18, 1871, two 
months short of his 80th 
birthday, Charles Babbage 
was close to death. “It’s a 
long time coming,” he said 
to a friend. ‘‘Now I am go- 
ing, as they call it, to the 
other world. Ask me any 
questions you like as to my 
feelings or thoughts and I 
will tell you.” 

History does not record 
what questions or answers 
may have been asked and 
given, but it does note that 
only a handful of mourners 
were at his burial six days 
later — proof that a man’s 
greatness cannot be judged 
by the opinions of his con- 
temporaries. 
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Boole: Creator 
of a new logic 
— and, or, not 


All the gear trains, stepped 
wheels, vacuum tubes or printed 
circuit boards in the world do not a 
computer make. Beside the im- 
mensely important mechanical de- 
velopments of Pascal, Leibniz and 
Babbage, it took an entirely origi- 
nal theory of logic to ultimately 
breathe life into the machines that 
“think.” 





Expanding on Leibniz’s “general 
method in which all truths of the 
reason would be reduced to a kind 
of calculation” set forth 188 years 
earlier, English mathematician 
George Boole in 1854 laid the 
groundwork for what we know to- 
day as information theory through 
the publication of his masterpiece, 
An Investigation of the Laws of 
Thought, on which are founded the 
Mathematical Theories of Logic 
and Probabilities. 

In this work, published when he 
was 39, Boole reduced logic to an 
extremely simple type of algebra in 
which “reasoning” is carried out 
through manipulating formulas 
simpler than those used in tradi- 
tional, second-year algebra. 

His theory of logic, which recog- 
nizes three basic operations — 
And, Or and Not — was to become 
germane to the development of 
telephone circuit switching and the 
design of electronic computers. As 
with Leibniz’s ideas, however, 





Boolean algebra was neglected for 
many years. 

Nevertheless, few mathematical 
works of the past century have had 
as great an ultimate impact on 
mathematics and philosophy as 
Boole’s book. The significance of 
the work was recognized by Boole’s 
contemporary, the logician Augus- 
tus De Morgan. “That the symbolic 
processes of algebra, invented as 
tools of numerical calculation, 
should be competent to express ev- 
ery act of thought, and to furnish 
the grammar and dictionary of an 
all-containing system of logic, 
would not have been believed until 
it was proved in Laws of Thought,” 
De Morgan said. 

George Boole was born Nov. 2, 
1815, in Lincoln, England, the son 
of a poor shoemaker. Although a 
contemporary of Charles Babbage, 
Boole was not born into the same 
privileged class, but rather was a 
member of the lower classes, a cir- 
cumstance that made his early life 





extremely difficult. 

Sprung from a stratum of society 
in which children were not expect- 
ed to, and in fact were discouraged 
from, attending the university, 
George had to educate himself en- 
tirely on his own. 

By the age of 16, it became nec- 
essary for Boole to go to work to 
help his parents. Taking a job as an 
“usher,” or assistant teacher, in an 
elementary school, Boole was to 
spend four years teaching in two 
different schools. 

Always with an eye toward im- 
proving his station in life, Boole _ 
began to consider the few options 
open to him. Since teaching at the 
level he was practicing it was not 
considered a profession or even a 
reputable trade, Boole looked to the 
church for his social salvation. He 
would become a clergyman. 

When he was not teaching, Boole 
spent his time in serious study of 
French, German and Italian in pre- 
paration for his ecclesiastical life. 
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Unfortunately, his family’s pover- 
ty once more disrupted Boole’s 
plans. His parents urged him to 
forego the religious life in view of 
their ever-deteriorating financial 
situation. 

Responsive as always to his par- 
ents’ needs, Boole decided to open a 
school of his own even though he 
was only 20 years old. While work- 
ing as a teacher, Boole always con- 
sidered himself a student as well 
and proceeded to teach himself the 
body of higher mathematics as it 
then existed. 


Major discovery 


Early in his mathematical ca- 
reer, Boole made a discovery with- 
out which it is said the theory of 
relativity would have been impos- 
sible. He discovered invariants. 

The fact that Boole saw what 
others overlooked and, even more 
importantly, recognized its signifi- 
cance, foreshadowed his future 
mathematical breakthroughs, 
which would not be truly appreci- 
ated until proven practical nearly a 
century later. 

Once Boole’s mathematical ca- 
reer got off the ground with the 
publication of his first paper, the 
question became how to make his 
ideas known at a time when oppor- 
tunities for mathematical publica- 
tion were limited. Boole did not 
belong to any of the learned societ- 
ies that maintained their own jour- 
nals, although he gradually devel- 
oped friendships with many of the 
leading British mathematicians, ei- 
ther personally or through corre- 
spondence. 

Part of the credit for Boole’s 
later development of his theory of 
logic must be given to the intellec- 
tual climate in England at the time 
— exemplified by the British math- 
ematical “reformers,” including 
Babbage, D. F. Gregory, George 
Peacock, John Herschel and De 
Morgan, who together created the 
basis for the modern conception of 
algebra. 

It was Peacock who, in his 1830 
work Treatise on Algebra, broke 
away from the idea that the “x 

” and “z’’ in such relations as 
xt+y=y+x, xy=yx and 
x(y +z)=xy +xz necessarily repre- 
sent numbers. They do not. Rather, 
they are arbitrary marks, combined 
according to certain operations and 
symbolized by “‘signs”’ in accor- 
dance with established postulates. 

This renovation of algebra af- 
forded Boole the chance to do work 











that was appreciated by his con- 
temporaries, although symbolic 
logic was to lie fallow for many 
decades. 

As late as 1910, for example, 
eminent mathematicians scorned it 
as a “philosophical” curiosity 
without mathematical significance. 

Continuing his teaching chores 
without complaint, Boole finally 
got a break in the following year, 
1849, when he was appointed pro- 
fessor of mathematics at the newly 
opened Queen’s College in what 
was then called Cork, Ireland. 

The appointment allowed him to 


devote more time to his Laws of 
Thought, which he continually 
honed and perfected for five more 
years, until its publication in 1854. 

As Boole wrote in the first para- 
graph of the book, “The design of 
the following treatise is to investi- 
gate the fundamental laws of those 
operations of the mind by which 
reasoning is performed; to give ex- 
pression to them in the symbolical 
language of a Calculus, and upon 
this foundation to establish the sci- 
ence of Logic and construct its 
method; to make that method itself 
the basis of a general method for 
the application of the mathemati- 
cal doctrine of Probabilities; and, 
finally, to collect from the various 
elements of truth brought to view 
in the course of these inquiries 
some probable intimations concern- 
ing the natue and constitution of 
the human mind.” 


Algebra of logic 


Boole’s work said in essence that 
while it is not true in common alge- 
bra, for example, that every ‘‘x”’ is 
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equal to its square, it is true in the 
Boolean algebra of logic. According 
to Boole, x?=x for every ‘‘x”’ in his 
system. In numerical terms, of 
course, this equation has ‘“‘0”’ and 
“*1” as its only solutions. 

Therein lies the importance of 
the binary system for modern com- 
puters — their logical parts are in 
effect carrying out binary opera- 
tions. 

Besides logic, Boolean algebra 
has at least two other important 
applications. The first of these 
stems from the fact that it is the 
natural algebra with which to treat 
the combination of sets of elements 


- under the operations of intersec- 


tion and union of sets. Considering 
also the idea of the number of ele- 
ments in a set, Boolean algebra be- 
comes the foundation for the the- 
ory of probability. 


A man ahead of his time 


In spite of its subsequent impor- 
tance to many other branches of 
mathematics as well as the devel- 
opment of the computer, Boole’s 
monumental work was to remain 
only a curiosity for many years. 

Like Babbage, Boole was a man 
ahead of his time. It was not until 
Alfred North Whitehead and Ber- 
trand Russell published their three- 
volume Principia Mathematica, 
written from 1910 to 1913, that 
serious mathematicians began to 
study formal logic. 

Because Boole demonstrated 
that logic can be reduced to very 
simple algebraic systems, it was 
possible for Babbage and his suc- 
cessors to design mechanical de- 
vices that could perform the neces- 
sary logical tasks. 

The year after he published his 
Laws of Thought, Boole married 
Mary Everest, niece of the Profes- 
sor of Greek at Queen’s College. 
The marriage would last only the 
nine years remaining before Boole’s 
untimely death at the age of 49. 

Honored and with a growing 
fame, Boole died on Dec. 8, 1864 of 
pneumonia reportedly contracted 
after he kept a lecture engagement 
even though he was soaked to the 
skin. 

Mary Boole, who had become a 
devoted disciple of her husband, 
published a pamphlet after his 
death in which she stated some of 
his ideas — no doubt stemming 
from his many years as a teacher 
— on the need to rationalize and 
humanize the education of young 
children. 


66 By 1958 or 1959, we real- 
ized that we had water in 
relatively large quantities, 
so to speak, and the mar- 

ket was a dry sponge. If 
we could just learn to in- 
troduce that water into 
that sponge in 
acceptable form, there 
was no limit to where 
this business could go. va 


THOMAS J. WATSON JR. 
Former Chairman, IBM 





In Boole’s Psychology, Mary 
Boole recounted a significant event 
in George Boole’s life. He told her 
that when he was about 17, it 
“flashed upon” him as he walked 
across a field that besides the 
knowledge gained from direct ob- 
servation, man derives knowledge 
from some undefinable and invisi- 
ble source, which Mary Boole 
called “the unconscious.” 

Further evidence of his belief 
lies in the closing pages of The 
Laws of Thought, in which Boole 
cites “the error of those who re- 
gard the study of Mathematics, and 
of their applications, as a sufficient 
basis either of knowledge or of dis- 
cipline.” 

It was the powerful combination 
of intellect and intuition in George 
Boole that resulted in the several 
mathematical milestones he con- 
tributed. 








< 


=> SS 
= “er 
==N 3 


-—=— 
Ko 





| 


LZ ney Tim 


lil: 


QY 
a. 


N 
S 


Bridge the 
spreadsheet 
gap with ESS. 


With some mainframe spread- 
sheets, it can be difficult if not im- 
possible to get across to Lotus 
1-2-3 and back, but with ESS 

it’s easy. 

ESS speaks the language. It reads 
the actual Lotus worksheet files 
(.WKS) to insure accuracy and 
complete transfer of data. It has a 
similar command structure for 
effortless learning. And it success- 
fully bridges the gap to other 
micro spreadsheets as well. 
That’s more than other mainframe 
spreadsheets can say. 


What is more, ESS offers ‘‘3-D’’ 
spreadsheets of unlimited size and 
cost savings. 


New: ESS now for CICS and 
ADR/ROSCOE. 


Call Trax Softworks, Inc. today. 
(213) 475-8729 


In use at hundreds of companies world- 
wide, ESS runs on IBM and compatible 
mainframes under MVS/TSO, MVS/XA, 
VM/CMS, CICS (DOS & OS), ADR 


ROSCOE. Now with 
TELL-A-GRAF inter- 
face. Coming soon Trax 
Word Processing 

Trax Softworks, Inc., 10801 National 
Bivd., Los Angeles, CA 90064 

Trademark acknowledgement: Lotus Develop 
ment Corp. (Lotus 1-2-3), International Bus 
ness Machines (IBM). Integrated Software 
Systems Corp. (TELL-A-GRAF). Applied Data 
Research (ADR/ROSCOE) 











COMPUTERWORLD/168 


NOVEMBER 3, 1986 











Hollerith: Punch cards 
launched the technology 
that changed the world 


While computers have 
not eliminated delays in 
the issuance of reports 
from the U.S. Bureau of the 
Census, it was just such de- 
lays that a century ago led 
to the development of more 
advanced computer tech- 
nology. 

In 1880, thousands of 
human beings manually 
counted the census results. 
No matter that the workers 
were diligent; the task took 
7% years, by which time 
the figures were close to 
useless. 

During those 7% years, a 
young Census Bureau engi- 
neer, Herman Hollerith, at- 
tacked the problem of sta- 
tistical tabulation. Through 
trial and error, diligence 
and a fateful conversation, 
Hollerith — echoing 
Charles Babbage’s plans to 
use Jacquard loom-inspired 
punch cards for the Ana- 
lytical Engine — set in mo- 
tion a technology that 
would change the world. 

Hoilerith was born in 
Buffalo, N.Y., on Feb. 29, 
1860, the son of German 
immigrants. The only note- 
worthy problem in his 
childhood was an immense 
dislike for spelling. It is 
said that, in an effort to 
avoid a spelling lesson, he 





once leaped from a second- 
story window and ran 
home. Hardly an illustrious 
beginning. 

At Columbia Universi- 
ty’s School of Mines, Hol- 
lerith’s work drew the 
attention of one of his 
instructors, Professor 
William P. Trowbridge, 
who was also a chief 
special agent for the 
1880 census. Trow- 
bridge recruited Holler- 
ith for the census, 
where he went to work 
in October of the year 
he graduated. 

It was Hollerith’s as- 
sociation with his supe- 
rior at the Census Bu- 
reau, John Shaw 
Billings, that led direct- 
ly to the idea for a . 
punched card tabula- 
tor. Billings was in 
charge of the network 
on vital statistics for 
both the 1880 and 1890 
censuses — specifical- 
ly, the collection and tabu- 
lation of the data. And it 
was Billings’ suggestion to 
Hollerith that Jacquard- 
like punched cards might 
be the answer to the mas- 
sive tabulation problems of 
the census. 

In September 1882, Hol- 
lerith temporarily took 
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leave of the Census Bureau 
to accept an invitation to 
teach mechanical engineer- 
ing at MIT. General Francis 
Walker, also from the Cen- 
sus Bureau, had become 
president of MIT and had 
extended the invitation. 

“While at Boston, I made 
some of my first crude ex- 
periments in tabulating ma- 
chinery,” Hellerith wrote. 
‘My idea at that time was 
to use a strip of paper and 
punch the record for each 
individual in a line across 
the strip. 

“Then I ran the strip 
over a drum and made con- 
tacts through the hole to 
operate the counters. This, 
you see, gave me an ideal 
automatic feed,” he noted. 
“The trouble, however, 


was that if, for example, 
you wanted any statistics 
regarding Chinamen, you 
would have to run miles of 
paper to count a few China- 
men.” 

Hollerith claimed that a 
major breakthrough in his 
work came from his obser- 
vation of a train conductor, 
who hand-punched tickets 
to record basic descriptions 
of his passengers. Hollerith 
felt the same technique 
could be used to record the 
proper census statistics for 
each individual in the U.S. 

Devoting his efforts 
wholeheartedly to the con- 
struction of his statistical 
tabulating system, Holler- 
ith applied for a patent on 
Sept. 23, 1884. Hollerith 
eventually accummulated 
31 data processing patents. 

In 1890, three major 
events happened in Holler- 
ith’s life. He married Dr. 
Billings’ daughter, he re- 
ceived his Ph.D in philoso- 
phy from the School of 
Mines for his dissertation 
on “The Electric Tabulat- 
ing System” and the U.S. 
conducted its 11th census 
— using his system. 

Before being awarded 
the contract for the 1890 
census, Hollerith had com- 
peted with three other pro- 
posed systems, all of which 
took about eight times as 
long as Hollerith’s to tabu- 
late the results. In addition, 
Hollerith’s was about twice 








as fast as his nearest rival 
in total time spent tran- 
scribing and tabulating. 

Just one month after all 
the 1890 census returns ar- 
rived in Washington, the 
bureau announced the total 
population count of 
62,622,250 on Dec. 12, 
1890. Although the popula- 
tion of the country had 
grown from 50 million to 
63 million since the 1880 
census, the complete 1890 
analysis was completed in 
two and a half years, or in 
one-third the time previ- 
ously taken. 

In an 1891 paper on the 
subject, Census Superinten- 
dent Robert Porter said 
“The eleventh census han- 
died the records of 
63,000,000 people and 

150,000 minor civil di- 
visions. One detail 
alone required the 
punching of one billion 


holes. Because the elec- . 


trical tabulating sys- 
tem of Mr. Hollerith 
permitted easy count- 
ing, certain questions 
were asked for the first 
time. Examples of 
these were the follow- 
ing: 

@ Number of chil- 
dren born. 

@ Number of chil- 
dren living. 

@ Number of family 
speaking English. 

By use of the electric 
tabulating machine, it 
became possible to ag- 
gregate from the sched- 
ules all the information 

which appears in any way 
possible,” Porter contin- 
ued. “Heretofore such ag- 
gregations had been limit- 
ed. With the machines, 
complex aggregations can 
be evolved at no more ex- 
pense than the simple 
ones.” 

What exactly was the 
system that revolutionized 
census taking and eventu- 
ally much more? As a re- 
finement of his continuous 
paper strip, Hollerith de- 
cided to begin instead with 
separate cards on which 
clerks manually punched 
holes corresponding to cer- 
tain chracteristics of the 
citizens. 


Card the size of dollar bill 


The card used for the 
1890 census corresponded 
to the size of a dollar bill 
with punch positions occu- 
pying the whole surface. 

One type of machine was 
used to punch the 240 
spaces constituting the 
body of each card, and a 
second, known as the gang 
punch, punched several 
cards at once, for the geo- 
graphic identification sec- 
tion. Once punched, the 


cards were read by placing . 


them in a pin press, which 
contained a mercury cup 
beneath each position 
where the hole might occur 
in acard. A hinged lid was 
closed, carrying a spring- 
loaded pin or plunger cor- 





responding to each mercu- 


cup. 

If a hole had been 
punched, the pin passed 
through it to make electri- 
cal contact with the mercu- 
ry in the cup below. If 
there was no hole, the card 
held the pin back and no 
contact was made. Between 
50 and 80 cards a minute 
could be passed through 
the pin press. 

An electromagnetically 
controlled sorting slot sep- 
arated selected cards. The 
sorter had a box containing 
24 bins, each with alid 
held closed by an electro- 
magnetic latch working 
against a spring. When a 
hole was sensed, an electric 
current flowed that turned 
off the latch, allowing the 
spring to open the lid. The 
card was then dropped into 
the open bin by hand. 

At the end of each day, 
the total on each of the 40 
dials was recorded and the 
dial was set back to zero. 

The machine was ex- 
tremely reliable, although 
there were occasional me- 
chanical failures. Recogniz- 
ing the commercial value of 
his invention, Hollerith set 
up the Tabulating Machine 
Co. in 1896 and manufac- 
tured both machines and 
cards at its first plant in 
Washington, D.C. 


Branching out 


The results of the U.S. 
experience impressed the 
world, and it was not long 
before Hollerith’s system 
was being used in Canada 
and Austria and being tried 
out in Italy, France and 
Germany. Hollerith even 
managed to get a contract 
with Russia for its first 
census, taken in 1897. 

His equipment was used 
again for the 12th U.S. Cen- 
sus in 1900, this time ona 
rental basis. During the 
1900 census, Hollerith de- 
veloped an tabulating ma- 
chine into which cards 
were fed automatically 
rather than by hand. Also 
during the 1900 census, 
Hollerith turned his atten- 
tion to the statistics of ag- 
riculture, devising the first 
electric sorting machine. 

In 1911, Hollerith’s 15- 
year-old Tabulating Ma- 
chine Co. merged with the 
International Time Record- 
ing Co., the Dayton Scale 
Co. and the Bundy Manu- 
facturing Corp. to form the 
Computing-Tabulating-Re- 
cording Co. (CTR). CTR, a 
holding company, was re- 
named the International 
Business Machines Corp. in 
1924. 

Hollerith, who received 
his last patent in 1919, re- 
mained associated with 
CTR until 1921. Evenin 
1923, he wrote of plans to 
develop a tabulator, similar’ 
to those later in use. Unfor- 
tunately, illness did not al- 
low Hollerith to realize his 
plans. He died in 1929 of a 
heart attack. 
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Atanasoff: 
The judge said 
he invented 
the computer 


John Vincent Atanasoff, said by 
some to have directly inspired John 
Mauchly’s work on the Eniac com- 
puter, was born in 1903, the son of 
a Bulgarian immigrant who had 
worked his way through Colgate 
University to become an electrical 
engineer. 

In the early 1930s, Atanasoff 
taught at Iowa State College in 
Ames, Iowa, after earning his Ph.D. 
in theoretical physics from the Uni- 
versity of Wisconsin. While teach- 
ing, Atanasoff found himself faced 
with the same problem that in- 
spired other mathematicians and 
scientists to contemplate a method 
of automatic calculation: Most of 
the problems put to his students 
required the solution of linear alge- 
braic equations with many vari- 
ables. 


‘tcommenced to go into torture’ 


With some knowledge of Charles 
Babbage’s and Blaise Pascal’s stud- 
ies, Atanasoff began an extensive 
study of the possibilities of com- 
puting technology. ‘‘I commenced 
to go into torture,”’ Atanasoff ex- 
plained. “‘For the next two years, 
my life was hard. I thought and 
thought about this.” 

Finally, in a dramatic sequence, 
Atanasoff was inspired with the 
answers to his questions, according 
to his expert witness testimony in 


s * Ze me 





the case of Honeywell, Inc. v. Sper- 
ry Rand Corp. & Illinois Scientific 
Developments, Inc. 

“One night in the winter of 
1937, my whole body was in tor- 
ment from trying to solve the prob- 
lems of the machine,” Atanasoff 
testified. ‘I got in my car and drove 
at high speeds for a long while so! 
could control my emotions.” 

Although Atanasoff usually 
drove in such a way “for a few 
miles,’’ that night he claimed to 
have been “excessively tormented” 
to the point of driving 189 miles 
nonstop across Iowa, over the Mis- 
sissippi River and into Illinois. 

“T knew I had to quit,”’ Atana- 
soff said, so he stopped at a tavern 
and ordered a drink. In the tavern, 
“things seemed to be good and cool 
and quiet,” he recalled, and there 
his torment dissipated. 


Four-part solution 


The jumble of thoughts and in- 
spirations that had tormented 
Atanasoff for two years suddenly 
crystallized into four definite solu- 
tions to the problem of electronic 
computing. 

Atanasoff decided he would in- 
corporate the following into an 
electronic digital computer: binary 
code, nonratcheting logic, serial 
calculation and regenerative memo- 


There followed many months 
during which Atanasoff perfected 
the ideas he had conceived in the 
roadhouse in Illinois, including de- 
vising his previously nonexistent 
type of logic. 

Atanasoff received an initial 
grant of $650 from the Iowa State 
Research Council, which bought 
him the part-time assistance of an 
engineering graduate student, Clif- 
ford Berry, as well as materials to 
build a “breadboard’”’ model. 


Atanasoff meets Mauchly 


It was in December 1940 that 
Atanasoff met Mauchly at a meet- 
ing of the American Association for 
the Advancement of Science. Atan- 





asoff told Mauchly about his com- 
puting machine and invited Mauch- 
ly to see it. 

In June 1941, Mauchly spent 
five days as Atanasoff’s house 
guest, during which time they ap- 
parently discussed and observed 
the Atanasoff-Berry Computer 
(ABC). 

At the time of Mauchly’s visit, 
Berry was working on 2 binary 
card punch and reader for input/ 
output and slow memory. Later, 
the ABC was capable of solving up 
to 29 simultaneous equations with 
29 variables. 

Late in 1942, Atanasoff and Ber- 
ry left lowa State. Berry took a job 
with Consolidated Engineering in 
Pasadena, Calif., and Atanasoff ac- 
cepted a research position with the 
Naval Ordnance Laboratory in 
Washington, D.C., where he even- 
tually became the head of the 
Acoustics Division. 

Atanasoff was disappointed that 
Iowa State College did not apply 
for a patent on his ABC as the 
college had promised, but he was 
well aware that such a patent 
would not make him financially in- 
dependent, he said. 


The Eniac patents case 


It was the Eniac patents case 
that inspired District Court Judge 
Earl Larson to find in 1973 that it 
was Atanasoff who actually in- 
vented the concept of the automat- 
ic digital computer. 

After that ruling, Mauchly main- 
tained that the ABC was “‘just a 
crude little machine that wouldn’t 
really do anything” and that Eniac 
was “‘a highly sophisticated and 
operational machine.” 

Furthermore, Mauchly reported- 
ly commented, “{J. Presper] Eckert 
and I wish that the Sperry Rand 
people would have appealed this 
because it does leave us in a bad 
position because of the misunder- 
standing of the court.” 

Besides his inventing work, 
Atanasoff was a businessman 
whose firm, Ordnance Engineering 


Corp., was sold to Aerojet General 
Corp. in 1962. He holds approxi- 
mately 30 patents. 

The awards Atanasoff has re- 
ceived for his work in computing 
include the Order of Cyril and 
Methodius, First Class, Bulgaria’s 
highest honor for scientists in 
1970, and two honorary doctor of 
science degrees. 

As for Clifford Berry, his scien- 
tific promise was not to be fully 
realized. He died in 1963, and his 
death was ruled a suicide. 
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‘Mauchly and 
Eckert: They 
made Eniac 
electronic 








It was a team like Rodgers and 
Hammerstein or Gilbert and Sulli- 
van — a perfect blend of comple- 
mentary talents that time after 
time produced compelling works 
for an appreciative audience of mil- 
lions. 

J. Presper Eckert and John 
Mauchly produced four classics: 
Eniac, EDVAC, BINAC and Univac 
I, and without question deeply in- 
fluenced the development of the 
computer industry as we know it. 

Both were already interested in 
the possibilities of automatic com- 
putation when World War II turned 
possibilities into urgent needs. In 
1942, the Ballistic Research Lab- 
oratory of the U.S. Army Ordi- 
nance Department was assigned 
the job of recomputing firing and 
bombing tables for the springier 
ground of Africa and for proposed. 
gun and projectile combinations, 





rockets, missiles and other strate- 
gic arms. 

Manual computation of a single 
trajectory for a given set of condi- 
tions normally took military spe- 
cialists several hours with a desk 
calculator. In a “crisis of calcuat- 
ing,” as Eckert called it, hundreds 
of operators were needed around 
the clock to develop the necessary 
ballistic tables. 

Mauchly wrote a memorandum 
in 1942, based on discussions with 
Eckert, called “‘The Uses of High 
Speed Vacuum Tube Devices for 
Calculating,” suggesting that his 
idea for a vacuum tube computer 
would fill the Army’s bill. 

The memo was misplaced and 
lay buried for almost a year before 
being resurrected by then-Lt. Her- 
man H. Goldstine, an assistant pro- 
fessor of mathematics at the Uni- 
versity of Michigan before joining 
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the Ballistics Laboratory at Aber- 
deen Proving Grounds, Md. 

At Goldstine’s urging, Mauchly 
unearthed the original shorthand 
notes for the memo, had it recon- 
structed and sent immediately to 
Washington, D.C., for approval. 

Begun in April 1943 — on Eck- 
ert’s 24th birthday — Eniac was 
finished more than 200,000 man- 
hours later, three years after it was 
started. An enormous, clumsy piece 
of equipment by today’s standards, 
Eniac weighed 30 tons and covered 
1,500 square feet of floor space. 

It contained more than 18,000 
vacuum tubes, 500,000 joints sol- 
dered to connect all the circuits, 
70,000 resistors, 10,000 capacitors 
and 6,000 switches. Eniac used 150 
kilowatts of electricity, equal to 
about 200 horsepower. 

With only two of its 40 panels 
containing mechanical relays, En- 
iac proved to be the breakthrough 
in speed that automatic computa- 
tion was striving for. Completed 
only two years after Howard Ai- 
ken’s IBM/Harvard Mark I, Eniac 
performed calculations 1,000 times 
faster than that relay machine. 

Featuring the all-important con- 
cept of subroutines — now at the 


John Mauchly 


heart of all modern computers — 
Eniac also broke new ground in 
being electronic and containing 
stored program features. 

Installed at the Aberdeen Prov- 
ing Ground in 1947, Eniac worked 
on problems of weather forecast- 
ing, wind tunnel design and the 
study of cosmic rays, in addition to 
ballistics tables. At 5,000 additions 
and 1,000 multiplications per sec- 
ond, Eniac in half a minute could 
solve a problem usually requiring 
20 hours with a desk calculator. 

Although built for the purposes 
of war, Eniac was not completed 
until 1946, a year after Japan sur- 
rendered. Nevertheless, it was used 
for the next 10 years. Its parts are 
now stored at the Smithsonian In- 
stitution in Washington, D.C., the 
Moore School of Electrical Engi- 
neering at the University of Penn- 
sylvania, the US. Military Acade- 
my at West Point, the Los Alamos 
National Laboratory in Los Ala- 
mos, N.M., the University of Michi- 
gan and the Fort Carson Museum in 
Fort Carson, Colo. 

In spite of its many advances, 
Eniac featured a rather over- 
whelming drawback — it was part- 
ly controlled by a combination of 
switches and a telephone switch- 
board-type “patch cord” arrange- 
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ment. To change a pro- 
gram, the operator had to 
disconnect wires and plug 
them into different loca- 
tions, a task that usually 
took several hours. 

While Eniac was a vast 
improvement over the 
speeds of the previously 
developed mechanical ana- 
lyzers, it quickly became 
evident that its still cum- 
bersome programming 
technique would negate the 
computer’s inherent speed. 
Eckert and Mauchly start- 
ed planning a machine that 
would store the program 
electronically in the same 
way it stored data. 

The stored program ma- 
chine, to be called the Elec- 
tronic Discrete Variable 
Automatic Computer (ED- 
VAC), would not be com- 
pleted until 1951, and not 
by Eckert and Mauchly 
themselves. 

New partner 

While the pair worked 
on the concept, they were 
joined in 1945. by the bril- 
liant Hungarian-born math- 
ematician John. von Neu- 
mann, -who had already 
worked informally with 
the project team. In June 
1945, von Neumann pre- 
pared an outline of data 
learned from Eckert and 
Mauchly called “‘First Draft 
of a Report on EDVAC,” in 
which he described stored 
program computers. The 
document was published 
even though the material in 
it was classified informa- 
tion, according to Eckert. 

Because the draft car- 
ried only von Neumann’s 
name as author, he has 
generally been regarded as 
the originator of the stored 
program concept, although 
Eckert says it was he who 
originated the idea. This 
point is one of several in 
the history of computing 
that are clouded by ‘ill feel- 
ings and controversy. 

Even though they had 
formally left the Moore 
School in June, that sum- 
mer they both gave several 
lectures there as part of a 
course entitled ‘“The The- 
ory and Techniques for De- 
sign of Electronic Digital 
Computers.” “That course 
did more for computing 
than anything,” Eckert 
says. 

“‘We communicated more 
information then than any- 
thing else did. The students 
read like a ‘Who’s Who’ of 
Computing,” he adds. 

Before the struggling 
Eckert-Mauchly Computer 
Corp. could finish Univac 
— because of delays at the 
National Bureau of Stan- 
dards on the U.S. Bureau of 
the Census contract — it 
took on another project to 
gain more capital. The Bi- 
nary Automatic Computer 
(BINAC), begun in 1947 for 
the Northrop Aircraft Co., 
was completed in 1949. 

BINAC, the company’s 
first operational, stored 








program, electronic digital 
computer, was cheaper and 
faster than Eniac or ED- 
VAC and could handle mag- 
netic tapes instead of 
punched cards. 

After exhausting every 
effort to get support, Eck- 
ert and Mauchly sold their 
company to Remington- 
Rand Corp. in February 
1950. Remington-Rand 
merged with Sperry Corp. 
in 1955 to form Sperry 
Rand. 

In 1951, Eckert and 
Mauchly completed work 





on Univac I, the world’s 
first commercially pro- 
duced eletronic digital com- 
puter. The Census Bureau, 
with the Standards Bureau 
as its agent, was the first 
organization to order a 
computer. 

Dedicated in June 1951, 
Univac I was first used to 
complete the 1950 census. 
It was the first commercial 
computer to use a compiler 
to translate program lan- 
guage into machine lan- 
guage. : 

The Department of Com- 





merce retired the original 
Univac I in 1963 after more 
than 73,500 hours of opera- 
tion. Parts of the machine 
are now on display in the 
Smithsonian Institution. 


Post-Univac 


After the completion of 
Univac I, both Eckert and 
Mauchly remained at Rem- 
ington-Rand, Eckert as en- 
gineer and Mauchly in- 
volved in the logic design 
and software for Univac. 

Eckert went on to do de- 
velopment work on the Liv- 





ermore Automatic Re- 
search Computer, the first 
machine to feature multi- 
programming and multipro- 
cessing, and helped develop 
Univac III. 

Eckert remains at Sper- 
ry Corp. to this day as vice- 
president and technical ad- 
visor. He lives in 
Gladwyne, Pa. 

Mauchly died Jan. 8, 
1980, after a long illness. 
He is survived by his wife, 
the former Kathleen 
McNulty, who was a pro- 
grammer for Eniac. 




















The Complete CICS Pertormang 


IM HIGH! 


e Manag 





ment System 








If the space program had 
advanced as fast as the 
computer industry, this 
Nimoy be the view from 
“Your office. 








- Sot. ella 


And space stations, Martian colonies, and - ange ite ist Thats where we come in 
interstellar probes might already be common- | 
place. Does that sound outlandish? Then Dea 

[ these facts in. mind: 


oa In 1946 ENIAC was the scientific mar- : | 

vel of the day. This computer weighed 
tons, stood. two. stories high, covered ” 

15,000 square feet, and cost $486,840.22 

in 1946 dollars. Today a $2,000 portable 
can add and.subtract more:than:20 times 
faster. And, by 1990, the average digital ~ 
watch will have as much computing ~~ 
power as ENIAC. 

The collective brainpower of computers’. 
sold in the next two years will equal that 
of all computers sold from the beginaing 
to now. Four years from now it will have 
doubled. again. 


nobody covets.as many Hilti: In in the Us | 
States we publish five computer/business j jour- 
nals. Micro > = Hight is published we 


It’s hard to remember that this is scientific 
fact, not fiction. How do people keep pace with 

















ness publication of any kind in this country. 
Our newest publication is: Digital News; a 
newspaper published every.other. week (ex-« 
cept August arid Décember) for. users of the 
DEC VAX®.... | 


sonal computers: PC World. ! 
hensive guide to IBM personal SR aig 
and compatibles; inCider, the Apple II jour- 
nal; Macworld, the Macintosh magazine; 80 
Micro, the magazine for TRS-80 users; 
RUN, the Commodore C-128/C-64 home 
computing guide; and .4migaWorld, the 
magazine for the Commodore Amiga. 


And we have similar publications in every 
major computer market in the world. Our 
network publishes over: 70 computer publi- 
cations in more than 25 countries — Argen- 
tina, Australia, Austria, Brazil, Chile, Den- 
mark, Finland, France, Greece, Hungary, 








India, Israel; Italy, Japan, Mexico, The 


~SeNetherlands, Norway; People’s Republic of 
_China;Saudi Arabia, Singapore, South Ko- 


réd, Spain, Sweden; Switzerland, United 
Kingdom, United States, Venezuela, and 
West Germany. 


The sooner we hear from you, 7 
the sooner you'll hear from our readers We 


Simply put, we make it easy for you to 
reach your target audience — and for 
to reach you. Call today for more informa- § 
tion: You'll find the number below. 


VAX is a registered trademark of Digital Eqrapment Corporution 





CW COMMUNICATIONS/ INC. 


An international Data Group Company 
375 Cochituate Road, Box 9171 
Framingham, MA 01701-9171 (617) 879-0700 








them faa 





COMPUTERWORLD/174 


NOVEMBER 3, 1986 





BY NANCY STERN 


John von Neumann was 
one of the most influential 
mathematicians and com- 
puting pioneers of this cen- 
tury. Among his technical 
contributions, he helped to 
formalize the logical design 
features of the EDVAC, the 
world’s first electronic dig- 
ital computer designed to 
incorporate stored-pro- 

‘| gram capability. 

But there was another 
dimension to von Neu- 
mann’s influence, one that 
was at least as important 
as the technical side. He 
was able to bring together 
various groups of people 
capable of contributing to 
computer development and 
groups who could benefit 
from it. 

Von Neumann’s ability 
to legitimize the computer 
as ascientific tool to be 
used by academics was as 
significant as his specific 
contributions to the com- 
puting field. 

Moreover, his efforts to 
disseminate information on 
computer development con- 
tributed to the transfer of 
technology to other 
spheres, as well as to the 
widespread applicability of 
computing devices. 

Von Neumann was born 
in 1903 in Budapest, Hun- 
gary. He attended the Uni- 
versity of Budapest, spe- 
cializing first in chemical 
engineering and then in 
mathematics. He received a 
Ph.D. in mathematics from 
Budapest at the age of 22 
and, in 1927, having al- 
ready published several pa- 
pers on algebra, set theory 
and quantum mechanics, 
became a Privatdozent at 
the University of Berlin. In 
1930, Princeton University 
invited him to be a visting 
lecturer, an appointment 
he held for three years. In 
1933, he received a perma- 
nent position at Princeton’s 
newly created Institute for 








John von Neumann: 
Mathematician, 


EDVAC designer 
— and salesman 


Advanced Study. 

Von Neumann’s reputa- 
tion as one of the world’s 
most distinguished math- 
ematicians was clearly es- 
tablished by 1940. A highly 
proficient and prolific 
scholar, he had already 
published important pa- 
pers in such fields as ergo- 
dic theory, operator theory 
and formal logic. Moreover, 
like David Hilbert and 
Richard Courant before 
him, von Neumann was in- 
strumental in promoting 
the discipline of mathemat- 
ical physics as an appropri- 
ate subject for pure math- 
ematicians. 

He was well known for 
work on the logical and 
mathematical foundations 
of quantum theory and on 
problems in statistical me- 
chanics. 


‘Not a purist’ 


As Stanislaw Ulam, a 
close friend and colleague 
of von Neumann at Los 
Alamos Scientific Labora- 
tory, stated: “He was not 
entirely what one might 
call a mathematician’s 
mathematician. 

Purists objected to his 
interests outside of mathe- 
matics when very early he 
leaned toward applications 
of mathematics or when he 
wrote as a young man 
about problems in quantum 
theory.” 

With the onset of World 
War II, von Neumann’s 
knowledge of mathematical 
physics proved of great 
value to his adopted coun- 
try. P. R. Halmos, a fellow 
mathematician, wrote, 
“Whether the war made 
him into an applied math- 
ematician or his interest in 
applied mathematics made 
him invaluable to the war 
effort, in either case he 
was much in demand as a 
consultant and adviser to 
the armed forces and to the 
civilian agencies concerned 
with the problems of war.” 





ploneer and mathematician 
puter, completed in 1952. A personable, ambitious man, von Neumann 


John von Neumann stands with the institute of Advanced Studies Com- 
contributed 


to technological break- 


throughs such as the stored-program concept and helped legitimize the computer as a scientific tool. 


His contributions to super- 
sonic wind tunnel develop- 
ment and solutions to non- 
linear systems of equations 
and implosion were instru- 
mental in advancing the Al- 
lied cause. 

During and after the 
war, his main professional 
interest shifted from pure 
to applied mathematics, a 
reorientation that lasted 
until his death in 1957. 
“The year 1940 was just 
about the halfway point of 
von Neumann’s scientific 
life, and his publications 
show a discontinuous 
break then,” Halmos has 
pointed out. ‘‘Until then he 
was a topflight pure math- 
ematician who understood 
physics; after that he was 
an applied mathematician 
who remembered his pure 
work.” In all, his collected 
works, which include pa- 
pers on both pure and ap- 
plied mathematics, fill six 
volumes. 


Wartime consultant 


During the war, von 
Neumann was a consultant 
to various government 
agencies, including the 
Army’s Ballistics Research 
Laboratory, the Navy Bu- 
reau of Ordnance and the 
Los Alamos Scientific Lab- 
oratory. In addition to 
making significant scientif- 
ic contributions to these or- 
ganizations, von Neumann 
was instrumental in pro- 
viding direction to their re- 
search. 

Von Neumann’s role dur- 
ing the war provided him 
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with a status and influence 
achieved by very few 
mathematicians. Pure 
mathematics was at that 
time usually viewed as too 
abstract for most practical 
applications. Von Neumann 
made every effort to estab- 
lish the social utility of the 
sciences in general and one 
specific concern was to le- 
gitimize the role of mathe- 
matics in particular as a 








practical and useful sci- 
ence. Ulam, in an obituary 
written for the American 
Mathematical Society in 
1958, the year after von 
Neumann's death, pointed 
to this aspect of von Neu- 
mann’s interest: 

“Perhaps his main de- 
sire and one of his stron- 
gest motivations was to 
help re-establish the role of 
mathematics on a concep- 
tual level in theoretical 
physics. The drifting apart 
of theoretical mathemati- 
cal research and of the 
mainstream of ideas in the- 
oretical physics since the 
end of the First World War 
is undeniable. Von Neu- 
mann often expressed con- 
cern that mathematics 
might not keep abreast of 
the exponential increase of 
problems and ideas in 
physical sciences.” 

By 1944, von Neumann 
had a reputation as a dis- 
tinguished mathematician 
and as a scientific leader 
with vast influence in gov- 
ernmental and academic 
circles. His relationship 
with government agencies 
put him in a position to 
make policy recommenda- 
tions, as well as technical 
and administrative ones, 
regarding the scientific re- 
sources of the nation. 
Moreover, he seemed to 
value this sense of power. 
Ulam remarked that ‘‘von 
Neumann seemed to admire 
generals and admirals and 
got along well with them” 
—acharacteristic Ulam at- 
tributed to von Neumann’s 
“admiration for people 
who had power.” 

It would be difficult to 
determine precisely when 
von Neumann first became 
interested in digital com- 
puters, but as a result of 
his war work on implosion, 
he was cognizant of the 
critical need for advanced 
methods of digital compu- 
tation. As Herman Gold- 
stine stated in his book The 





Computer From Pascal to 
von Neumann, von Neu- 
mann attempted to show, 
while at Los Alamos, ‘‘the 
theoretical people how to 
model their phenomena 
mathematically and then to 
solve the resulting equa- 
tions numerically. A 
punched-card laboratory 
was set up to handle the 
implosion problem.” 


Sought alternative 


But punch-card equip- 
ment was very slow and 
inefficient. Von Neumann 
became actively interested 
in more advanced computa- 
tional equipment. His work 
on implosion at Los Alamos 
required solutions of sys- 
tems of nonlinear equa- 
tions in fluid dynamics. 
Since existing manual ~ 
methods for solving these 
problems were extremely 
time-consuming, he sought 
an alternative. Von Neu- 
mann sensed that digital 
computers might prove 
useful in this regard. 

Though von Neumann’s 
interest in instruments for 
scientific calculations was 
shared by some innovators 
in the computing field, it 
was decidedly uncharacter- 
istic of pure mathemati- 
cians in general: Numerical 
methods can give only ap- 
proximate solutions of dif- 
ferential equations. For 
pure mathematicians who 
tend to view theory as su- 
perior to empiricism, ap- 
proximations were lacking 
in rigor and therefore total- 
ly unacceptable in theoreti- 
cal work. 

Thornton Fry of Bell 
Laboratories and the Na- 
tional Defense Research 
Committee, in his article 
“Industrial Mathematics,” 
summed up the typical atti- 
tude of industrial engineers 
toward pure mathemati- 
cians in the early 1940s: 
“Just now an attitude more 
commonly met. . . is one of 
amazed pride in pointing to 
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some employee who isn’t 
like most mathematicians; 
he gives you an answer you 
can use and isn’t afraid of 
approximations.” 

Von Neumann shared 
with applied mathemati- 
cians, particularly those 
engaged in war work, the 
realization that approxima- 
tions serve a useful pur- 
pose in solving practical 
problems and can frequent- 
ly facilitate the solution of 
theoretical problems. 

Hence his enthusiasm 
for computational equip- 








ment went further than his 
effort to minimize the labor 
required for solving his 
own problems; he hoped to 
demonstrate its value to 
science. In fact, one of von 
Neumann’s major contribu- 
tions during and after the 
war was his legitimization 
of applied mathematics as 
a scholarly field. 

In August 1944, von 
Neumann learned about the 
US.’s first electronic digi- 
tal computer, the Eniac, be- 
ing developed at the Moore 
School of Electrical Engi- 





neering of the University 
of Pennsylvania under the 
direction of J. Presper Eck- 
ert Jr. and John William 
Mauchly. Von Neumann 
learned of the machine at a 
Scientific Advisory Com- 
mittee meeting at the Bal- 
listics Research Laboratory 
in Aberdeen, Md. He met 
Herman Goldstine, the lab- 
oratory’s liaison on the En- 
iac project. 

As Goldstine later re- 
called: “I was waiting for a 
train to Pennsylvania on 
the railroad platform in 





Aberdeen when along came 
von Neumann. Prior to that 
time, I had never met this 
great mathematician, but I 
knew much about him, of 
course, and had heard him 
lecture on several occa- 
sions. It was therefore with 
considerable temerity that 
I approached this world- 
famous figure, introduced 
myself and started talking. 
“Fortunately for me, - 
von Neumann was a warm, 
friendly person who did his 
best to make people feel re- 
laxed in his presence. The 
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conversation soon turned 
to my work. When it be- 
came clear to von Neumann 
that I was concerned with 
the development of an elec- 
tronic computer capable of 
333 multiplications per sec- 
ond, the whole atmosphere 
of our conversation 
changed from one of re- 
laxed good humor to one 
more like the oral examina- 
tion of the doctor’s degree 
in mathematics.” 
Beginning in September 
1944, von Neumann took 
time from his Los Alamos 
work to make periodic vis- 
its to the Moore School to 
learn more about the Eniac 
and to make technical rec- 
ommendations on the Ed- 
vac, the school’s second 
electronic computer. Since 
the design of the Eniac had 
been frozen in June 1944, 
von Neumann had little to 
do with the actual techno- 
logical features of that ma- 
chine. He did, however, 
suggest that the Los Ala- 
mos group working on the 


Von Neu- 
mann’s ability 


hydrogen bomb could use 
the Eniac for its complex 
calculations. It was largely 
as a result of his influence 
that the first application, 
or test, of the Eniac was for 
Los Alamos. 

Von Neumann’s interac- 
tion with the Moore School 
had two immediate effects. 
First, it legitimized and jus- 
tified the project to other 
government agencies such 
as the National Defense Re- 
search Committee. Despite 
the substantial technical 
accomplishments already 
achieved by the Eniac, von 
Neumann’s presence was 
an effective method for 
gaining added recognition. 

Second, it was soon after 
von Neumann became in- 
terested in the Eniac that 
the Moore School received 
a contract for the develop- 
ment of the new and more 
powerful EDVAC, which 
was to have stored-pro- 
gram capability. Von Neu- 
mann contributed to the 
logical design theory for 
the EDVAC and stored-pro- 
gram computers in general. 

The Eniac progress re- 
port on Dec. 31, 1943 em- 
phatically stated that, for 
the sake of expediency, the 
project staff elected to omit 
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any automatic programming capa- 
bility: ‘“‘No attempt has been made 
to make provision for setting up a 
problem automatically. This is for 
the sake of simplicity and because 
it is anticipated that the Eniac will 
be used primarily for problems of a 
type in which one setup will be 
used many times before another 
problem is placed on the machine.” 

In January 1944, when the 
Moore School staff began to consid- 
er the development of a device 
more comprehensive than the En- 
iac, Eckert wrote a one-page disclo- 
sure broadly indicating a stored- 
program machine: ‘If multiple 
shaft systems are used, a great in- 
crease in the available facilities for 
allowing automatic programming 
of the facilities and processes may 
be involved. This programming 
may be of the temporary type set 
up on alloy disks or of the perma- 
nent type of etched disks.” 

Thus, months before von Neu- 
mann knew of the Moore School 
work, the stored-program concept 
had been conceived, if not devel- 
oped. With von Neumann’s assis- 
tance, however, this concept was 
carefully structured and developed 
in the period between 1944 and 
1945. 


First draft on EDVAC 


In June 1945, von Neumann pre- 
pared a report called ‘‘First Draft 
of a Report on the EDVAC,” a pa- 
per on stored-program computers, 
which, as its title implies, was in- 
tended as a preliminary and infor- 
mal doc it. Goldstine distribut- 
ed the 101-page report to members 
of the Moore School staff and also 
to interested scientists not associ- 
ated with the EDVAC. 

The report was the first widely 
circulated document on electronic 
digital computers. The exact num- 
ber of copies distributed at the time 
is not known; at least 32 people 
were on the original mailing list, 
but many others received copies 
later. The report consisted of a se- 
ries of definitions of concepts relat- 
ing to logical control and stored 
programming. 2 

The contents of these sections 
formed the basis for computer and 
stored-programming design in the 
late 1940s. 

The draft report also included a 
section emphasizing the similarity 
between computer processing and 
the activities of the human nervous 
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system, a topic that. was one of von 
Neumann’s major interests. 

Since the draft report bore von 
Neumann’s name as sole author, 
the stored-program concept was 
thought by computer professionals, 
as well as by many historians, to 
have originated with him. Asa re- 
sult, most studies have credited 
him with the origin of this concept, 
to the exclusion of all other partici- 
pants. 

In The Computer From Pascal to 
von Neumann, Goldstine has sup- 
ported the claim that von Neumann 
was primarily, if not exclusively, 
responsible for this concept. Early 
in the book, he flatly states: “Von 
Neumann developed the revolu- 
tionary concepts of the stored pro- 
gram.” Later, Goldstine says that 
von Neumann’s draft report “‘rep- 
resents a masterful analysis and 
synthesis by him of all the thinking 





that had gone into the EDVAC from 
the fall of 1944 through the spring 
of 1945. Not everything in there is 
his, but the crucial parts are.” 
Arthur W. Burks, a mathemati- 
cian who worked as an engineer on 
the Eniac and EDVAC projects, 
supports the view that the ideas in 
the draft report were primarily von 
Neumann’s: “‘Goldstine brought 
von Neumann in as a consultant, 
and we all participated in discus- 
sions of the logical design of such a 
machine. .. . Von Neumann then 
worked out in considerable detail 
the logical design of this computer. 
The result appeared in his ‘First 
Draft of a Report on the EDVAC,’ 
which was never published.” 


‘A historical error’ 


In 1976, Nicholas Metropolis, the 
Los Alamos scientist who also had 
worked closely with von Neumann, 





collaborated with Jack Worlton on 
an article that provided a different 
view of the derivation of the ideas 
explicated in the draft report: ““An- 
other point concerning the stored- 
program history which needs clari- 
fication is the unwarranted 
assumption that J. von Neumann 
alone deserves the credit for the 
stored-program concept. . . . It is 
clear that the stored-program con- 
cept predates von Neumann’s par- 
ticipation in the EDVAC design. 

“That von Neumann is often giv- 
en credit for this fundamental con- 
cept is likely due to the fact that he 
wrote a preliminary report which 
summarized the earlier work on the 
EDVAC design, including the 
stored-program concept. Von Neu- 
mann contributed significantly to 
the development of this concept, 
but to credit him with its invention 
is a historical error.” 
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Harry Huskey, a Moore 
School engineer himself, 
provides a similar retro- 
spective view: “After von 
Neumann’s introduction to 
the Eniac, there were a 
number of meetings be- 
tween him and the Eniac 
staff discussing various 
ideas and proposals. As a 
joint effort, this group de- 
veloped the concept of a 
stored program. The re- 
sults of this activity were 
written up by von Neu- 
mann in a ‘draft’ report 
which, not being in final 








publication form, did not 
give due credit to others 
for the development of the 
ideas. However, the report 
was reproduced in this 
draft form and circulated 
quite widely. As a result, 
von Neumann has general- 
ly received credit for this 
idea.” 

In short, von Neumann’s 
report on the EDVAC was 
the first document to pro- 
vide a logical framework 
for stored-program com- 
puters and for program- 
ming concepts. His atten- 





tion to providing a written 
record and his development 
of automatic controls that 
had been conceived but not 
yet designed by the Moore 
School staff, were factors 
leading others to credit him 
with priority. 

Von Neumann’s interest 
in computers as tools for 
the mathematician led him, 
in the early part of 1945, to 
seek support for his own 
computer project. The man- 
ner in which he sought and 
achieved his objective 
sheds light on his entrepre- 





neurial and innovative 
abilities. 


IAS computer 


During the war, von 
Neumann was still a mem- 
ber of the Institute for Ad- 
vanced Study (IAS), an in- 
stitution noted for its pure 
research and its “ivory 
tower” attitude toward ap- 
plied work. Even in phys- 
ics, a major subject field at 
IAS, the emphasis was the- 
oretical rather than experi- 
mental. IAS had limited 


‘laboratory facilities, 
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desktop display and printer to a portable 
terminal. The TravelMate comes with 
built-in editing capability, and an easy- 
to-read, pop-up LCD display so you 
can see what's happening before you 
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prompting von Neumann’s 
friend and colleague, Nor- 
bert Wiener, to write him 
on March 24, 1945: “You 
are going to run into a situ- 
ation where you will need a 
lab at your fingertips, and 
labs don’t grow in ivory 
towers ... Harrison wants 
to find out if you would 
come to MIT.” 


Ideal vehicle 


Since computers were 
socially useful machines 
and von Neumann h-d al- 
ready demonstrated their 
mathematical/logical struc- 
ture, the computing field 
represented an ideal disci- 
pline in which mathemati- 
cians could firmly establish 
their social value. Math- 
ematicians who engaged in 
computer design would 
stand to benefit from the 
government-funded re- 
search that was to become 
a post-war norm. 

In conclusion, von Neu- 
mann helped to formalize 
the logical design features 
of the EDVAC, the world’s 
first electronic digital com- 
puter designed to incorpo- 
rate stored-program capa- 
bility. He also undertook a 
computer project at LAS, 
which, when completed, 
served as a model for nu- 
merous other academic and 
research institutions. 

But another dimension 
of von Neumann's influ- 
ence was at least as impor- 
tant. He was able to con- 
vince a very dubious 
mathematical community 
that the electronic digital 
computer was a useful sci- 
entific instrument that 
could be developed at aca- 
demic institutions. He — 
brought together those 
who were capable of con- 
tributing to computer de- 
velopment and those who 
could benefit from it. 

Despite these and later 
numerous contributions to 
computing and mathemat- 
ics, Von Neumann’s work 
in some areas depended, in 
varying degrees, on the ef- 
forts of others. The stored- 
program concept is one im- 
portant example. 
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Watson Sr.: 
The man 
who painted 
the town Blue 





Rarely has one man had such an 
influence over a business as did 
Thomas J. Watson Sr., for 40 years 
the inspiration, leader and patri- 
arch of IBM. 

IBM owes its success largely to 
the tastes, beliefs and ideals of 
Watson, who almost single-handed- 
ly elevated his company to a level 
rivaling that of organized religion. 

Indeed, IBM in its early days 
was infused with a decidedly reli- 
gious tone, featuring fervent reviv- 
al meeting-type conventions, group 
singing, inspirational slogans and 
the ever-present, benevolent but 
unpredictable father figure of Wat- 
son, overseeing his carefully 
groomed universe. 

Watson became so influential, in 
fact, that he not only enjoyed close 
relationships with three American 
presidents but also entertained the 
most important political and social 





figures in the world. 

How did he do it? How did a 
backwoods peddler from Painted 
Post, N.Y., build such an empire? 

The answer lies in Watson’s 
strong personality, high ideals, 
ability to learn from others and 
from his own mistakes. On a road 
that was not always smooth, Wat- 
son repeatedly turned the most dis- 
couraging circumstances into op- 
portunities through his ingenuity 
and remarkably strong force of 
will. 

The story begins simply enough, 
with the birth of Thomas John 
Wasson on Feb. 17, 1874, toa 
brawny, tough lumberjack and his 
wife. 

Young Watson’s childhood was 
largely uneventful. Neither studi- 
ous nor athletic, he reportedly was 
lively and assertive, with a quick 
temper that was to plague him all 
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Ten years ago we were busy shipping our 
first line of large-scale processors. As a 
fast-growing vendor, we needed an in- 
creasing number of well-qualified system 
programmers. So we developed courses 
for our own programmers. 
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of detail about operating systems that had 
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his life. He spent much time help- 
ing to run the family farm, training 
horses, harvesting and chopping 
trees. 

As his own son, Thomas J. Wat- 
son Jr., would later say, ‘“‘He grew 
up in an ordinary but happy home 
where the means, and perhaps the 
wants, were modest and the moral 
environment strict. The important 
values, as he learned them, were to 
do every job well, to treat all peo- 
ple with dignity and respect, to 
appear neatly dressed, to be clean 
and forthright, to be eternally opti- 
mistic and, above all, loyal.” 

Not only would Watson retain 
those values throughout his entire 
life, but he would see them success- 
fully instilled in thousands of his 
own workers during the nearly half 
acentury that he held the corpo- 
rate reins at IBM. 

His career began, after a year at 
the Miller School of Commerce in 
Elmira, N.Y., with the study of ac- 
counting and business, when Wat- 
son landed a job as a bookkeeper in 
a meat market. The year was 1892, 
and his salary was six dollars a 
week. Although the money was 


considered good, the challenge was 
less than compelling. “I couldn’t sit 
on a high stool and keep books all 
my life,”’ he commented. 

Fate was to come to Tom Wat- 
son’s rescue in the person of George 
Cornwell, a traveling salesman who 
dealt in pianos, organs and sewing 
machines. Cornwell offered Watson 
a job as his assistant at $10 a week, 
provided he could supply his own 
horses to pull the wagon. 

When Cornwell left the compa- 
ny, Watson got his territory, ‘and 
that was the most responsible job 
I’ve ever had from that day to 
this,’’ Watson recalled many years 
later. ‘And I felt more important in 
it than any position I’ve ever held, 
because I was the general manager, 
sales manager, accountant, deliv- 
eryman — I was the whole organi- 
zation.” 

By 1894, Watson’s father, whose 
own farming enterprise had been 
plagued with bad luck and natural 
disaster, counseled his only son to 
leave Painted Post. While he might 
make a living there, it was no place 
to spend a lifetime, the father felt. 

So, on to Buffalo went Tom. 
There he found a short-lived job 
selling sewing machines, followed 
by ajob with the Buffalo Building 
and Loan Association selling stock 
to the public to finance the compa- 
ny’s growth. 

While arranging a transaction 
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for Buffalo Building and 
Loan at the office of the 
National Cash Register Co. 
(NCR), Watson applied for a 
position as salesman. It took 
several attempts, but final- 
ly Watson convinced man- 
ager John J. Range to hire 
him in October 1895. 

Watson at first had abso- 
lutely no luck selling cash 
registers. After Watson had 
worked 10 days without a 
sale, Range lit into the 
young man with a harsh 
speech designed to open his 
eyes to the realities of sell- 
ing. . 

Open his eyes it did, and 
just when Watson had de- 
cided he would quit his job 
at the end of Range’s 
speech, the tone of the ti- 
rade changed completely, 
and Range suggested the 
two of them go out together 
and try again to sell some 
machines. 

Eventually Watson was 
promoted to manager in 
Rochester, N.Y. ‘‘The reason 
I was given that territory 
was that nobody else would 
take it,’”’ he claimed. But 
Watson did take it, and 
from there began his dra- 
matic climb to the heights 
of the business world. 

In 1903, Watson’s repu- 
tation was solid enough so 
that he was chosen over 
400 other salesmen at NCR 
to head a new, secret sub- 
sidiary. 

Selected partly because 
of his very obscurity, Wat- 
son was now slated to mas- 
termind the feat of gaining 
conirol of ali the second- 
hand cash register business 
in the country. No one was 
to know of its connection 
with NCR. 

Seeing the enterprise as a 
personal opportunity, Wat- 
son took on the assignment 
with enthusiasm and soon 
proved his talents as an ex- 
ecutive. Watson established 
stores next to successful 
competitors, copied their 
successes and discarded 
their unsuccessful methods, 
undersold them, hired their 
salesmen away from them 
and eventually put them 
out of business. 

It is said that Watson al- 
ways regretted his experi- 
ences during those years 
and rarely mentioned them. 
On the other hand, his tac- 
tics were as fair as they 
could be under the circum- 
stances. He always treated 
his competitors with con- 
sideration and offered gen- 
erous settlements, often 
even hiring the bereft busi- 
nessman as well as buying 
him out. 

By 1907, the secret was 
out, and NCR announced 
that Watson was in charge 
of the company’s second- 
hand business. Now the 
third most powerful man at 
NCR, Watson was 33 years 
old. 

In the midst of Watson’s 
material good fortune, he 
met the woman who would 
stand by him through thick 





and thin, the beautiful, 
well-bred Jeannette Kit- 
tredge, daughter of a suc- 
cessful Ohio businessman. 
Watson was 38 and Jean- 
nette 29 when they met in 
the spring of 1912. A year 
later they were married. As 
a wedding gift, NCR Presi- 
dent John Patterson pre- 
sented them with a summer 
house especially built near 
his own summer home. Less 
than six months later, Pat- 
terson fired Watson. 
Watson was one in a long 
line of distinguished men 
whom Patterson fired. The 
president was known to cul- 








in front of other company 
executives. Suddenly, Wat- 
son’s access to Patterson 
was reduced to almost noth- 
ing, and within weeks Wat- 
son got the word that he 
was no longer wanted. 

Three months short of 40 
and two months short of fa- 
therhood, Watson was with- 
out a job. As he left his NCR 
office for the last time, he 
reportedly said, “I’ve 
helped build all but one of 
those buildings. Now I am 
going to build a business 
bigger than John H. Patter- 
son has.” 

Deluged with job offers 


Tom Watson Sr. made “Think” an IBM word. 


tivate strong, intelligent ad- 
visors until they reached a 
point where he felt they 
were overstepping their 
bounds. The end was swift 
and often severe, as in the 
case of one executive who 
returned from a trip to find 
his desk and chair in flames 
outside the factory. 

Watson’s end at NCR was 
not quite as dramatic and 
ended a period of months 
during which the two men’s 
relationship had grown 
more difficult. Patterson re- 
portedly grew increasingly 
envious of Watson’s popu- 
larity with the sales force, 
but the final catalyst was a 
disagreement over company 
policy. 

Not only did Watson dis- 
agree with one of Patter- 
son’s proposed policies, but 





he disagreed with Patterson 





from successful companies 
wanting to pay him a large 
salary for his proven abili- 
ties, Watson instead wanted 
to assume leadership of a 
company, work only for a 
commission and share in the 
firm’s profits. 

Watson found the perfect 
environment for his talents 
in the newly formed Com- 
puting-Tabulating-Re- 
cording Co. (CTR), the re- 
sult of the merging of 
Herman Hollerith’s Tabulat- 
ing Machine Co., Interna- 
tional Time Recording Co., 
the Dayton Scale Co. and 
Bundy Manufacturing Co. 
Watson started at CTR in 
1914 with a yearly salary of 
$25,000 and an option on 
1,220 shares of stock. After 
three months, he was presi- 
dent — his principal goal 
was to bring CTR to a posi- 








tion of technical advance- 
ment in the face of a grow- 
ing need for automatic 
calculation. 

With Hollerith losing in- 
terest in technical innova- 
tion as he felt company con- 
trol slip from is hands, 
Watson recognized the need 
to forge ahead with re- 
search and development, es- 
pecially in light of superior 
equipment being produced 
by inventor James Powers’ 
Powers Accounting Co. 

Powers reportedly had a 
statistical machine that 
printed results as opposed 
to Hollerith’s hand-posting, 
featured an electrical punch 
instead of Hollerith’s hand- 
operated one and a horizon- 
tal sorter in place of the 
inconvenient vertical sorter 
Hollerith had designed for 
crowded railroad offices. 
Worse yet, Powers rented 
machines for $100 per 
month while CTR asked 
$150. 

In October 1914, Watson 
established a research de- 
partment under one of Hol- 
lerith’s men, followed two 
years later by a laboratory. 
It was there that engineer 
Clair Lake invented a supe- 
rior printer-lister that 
saved Tabulating Machine 
Co. from ruin. 


Salesmen. cheered 


At the first CTR com- 
bined sales meeting in 1919, 
Watson dramatically un- 
veiled the machine and, 
with the flick of a switch, 
the device began printing 
results as cards flowed 
through it. Salesmen stood 
up in their chairs and 
cheered, feeling they were 
at the gateway to commer- 
cial success at last. 

And they were. The Tab- 
ulating Machine Co. was to 
revolutionize its industry in 
a move from accounting to 
data processing and global 
communications that put 
the company on the fore- 
front of a technology that 
had only been dreamed of. 

Six years after Watson 
joined the company, CTR’s 
gross income had more than 
tripled from $4 million to 
almost $14 million. The 
year 1920 saw the firm do- 
ing more business than it 
had done in the previous 
four combined. 

In 1924, Watson became 
chief executive office of the 
company and its name be- 
came International Business 
Machines Corp. — ‘“‘Interna- 
tional” to suggest the pro- 
jected scope of its influence 
and “Business Machines’’ to 
indicate the diversity of its 
interests. 

Watson was now com- 
pletely in charge and began 
a campaign to impress his 
distinctive personality on 
the organization. Watson 
felt that his workers should 
exhibit loyalty, unity, ideal- 
ism, enthusiasm and spiri- 
tual commitment. “You 
have to put your heart in 
the business and the busi- 
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ness in your heart,” he 
said. 

The extreme loyalty 
Watson extracted from his 
men became known as the 
“family spirit,” and if any- 
one felt a bit too put upon 
by the emotional demands 
of a paternalistic chief ex- 
ecutive officer, out the 
door he went. 

Those who left walked 
away from a religiously 
nonunion company that of- 
fered its employees a coun- 
try club, educational pro- 
grams and gala celeb- 
rations that stemmed from 
Watson’s love for ceremo- 
ny, luxury and impressive 
outward appearances. 


Victor, not victim 


During the Depression of 
the 1930s, Watson was vic- 
tor instead of victim. Al- 
though the office equip- 
ment industry suffered a 
50% decline at that time, 
IBM held steady. 

Instead of laying off 
large numbers of workers, 
he continued his building 
program and churned out 
more equipment to be 
stored for future use. 

In 1935, when the newly 
created Social Security sys- 
tem cast about for someone 
to do its bookkeeping, it 
was IBM’s huge surplus 
that guaranteed it the con- 
tract. 

“World Peace Through 
World Trade” became 
IBM’s slogan. As president 
of the International Cham- 
ber of Commerce, Watson 


became so well-known 
through his speechmaking 
that many foreign subsid- 
iaries were named Watson 
Business Machines. 

When World War II hos- 
tilities began in Europe, 
Watson put all the IBM fa- 
cilities at the government’s 
disposal. Besides perform- 
ing accounting tasks aris- 
ing from the war, IBM fac- 
tories actually produced 
rifles as well as parts for 
aircraft engines. For his co- 
operation with government 
objectives, Watson re- 
ceived the Medal of Merit. 

It was during the war 
that IBM entered the com- 
puter business, largely in 
response to the innovative 
ideas and financial needs 
of the inventor Howard Ai- 
ken at Harvard University. 

Like previous computer 
pioneers, Aiken was con- 
cerned with the vast 
amounts of calculations 
used by science, technology 
and government. 











After reading the origi- 
nal works of Charles Bab- 
bage concerning his theo- 
retical Analytical Engine, 
Aiken wondered whether 
existing calculators could 
be combined into one super 
calculating machine. 

Specifically, Aiken won- 
dered about IBM’s highly 
successful 601 Multipliers, 
but soon concluded that 
any such project would 
have to start from the 
ground up as opposed to 
resulting from the combi- 
nation of several existing 
machines. 

Approaching IBM’s ex- 
tremely respected inventor 
James Bryce, Aiken 
broached the possibility of 
such a project. Upon 
Bryce’s presentation of the 
idea to Watson, whose 
faith in science and tech- 
nology was boundless, 
$500,000 was made avail- 
able for development work. 

The war threatened to 
stop the project before it 
began, but when the U.S. 
Navy, in which Aiken was 
a lieutenant, realized the 
value of such a device, Ai- 
ken was released to com- 
plete the work. IBM as- 
signed an engineering team 
led by Lake to help Aiken, 
and the project was under 
way. 

Five years later, in 1944, 
the Automatic Sequence 
Controlled Calculator — 
familiarly known as the 
Mark I — was unveiled. 
Measuring 51 feet long and 
eight feet high, the Mark I 


The extreme loyalty Watson extract- 
ed from his men became known as 
the “family spirit,” and if anyone felt 
G bit foo put upon by the emotional 
demands of a paternalistic chief ex- 
ecutive officer, out the door he went. 


contained about 800,000 
parts and offered 60 regis- 
ters for constants, 72 stor- 
age registers for addition, a 
central multiplication and 
division unit and could 
compute elementary tran- 
scendental functions such 
as logarithms and sines. It 
contained more than 500 
miles of wire. 

The device could handle 
23-decimal numbers and 
perform additions in 0.3 
seconds. One and a half 
minutes were needed to de- 
termine a logarithm to 20 
decimal places. 

Thinking of his accom- 
plishment as ‘‘Babbage’s 
dream come true,” which it 
certainly was, Aiken made 
an unfortunate misjudg- 
ment in taking full credit 
for its development. On the 
eve of the presentation cer- 
emony, Aiken is said to 
have introduced the Mark I 
to the press without ac- 
knowledging Watson’s and 
IBM’s part in its develop- 





ment. > 

As a man who enjoyed 
getting the credit due him, 
Watson was enraged. “I’m 
just sick about the whole 
thing,” he reportedly said. 
And to Aiken he stormed, 
“You can’t put IBM on as a 
postscript. I think about 
IBM just as you Harvard 
fellows do about your uni- 
versity.” 

In a bid for revenge and 
an attempt to eclipse the 
Mark I, Watson ordered his 
engineers to come up with 
a stunning machine. Before 
they could do that, howev- 
er, the first fully operation- 
al electronic computer was 
developed at the Universi- 
ty of Pennsylvania in 1946. 


The Eniac machine was 
revolutionary, featuring 
speeds and flexibility far 
beyond those of the previ- 
ous electromechanical de- 
vices. IBM rose to the chal- 
lenge and in 1948 
introduced the Selective Se- 
quence Electronic Calcula- 
tor (SSEC). 

The Korean War and the 
competition, principally 
from Remington-Rand’s 
Univac computer — deliv- 
ered to the Census Bureau 
in 1951 — drove IBM to 
produce its Model 701, a 
scientific computer 25 
times faster than the SSEC. 

Shortly thereafter, IBM 
offered the 702, 704 and 
705 models, which were so 
popular that competition 
began to fall away and the 
firm was on its way to be- 
coming the leader in the 
computer industry. 

In 1952, Thomas J. Wat- 
son Jr. became IBM’s presi- 
dent and one week later, 
the government filed anti- 
trust charges against the 
company. After three years 
of negotiations, Tom Jr. — 
much against his father’s 
desires — signed a consent 
decree for the Justice De- 
partment. 

A bit reluctantly, but 
recognizing the leadership 
consistently shown by Tom 
Jr., his father, on May 8, 
1956, gave over the posi- 
tion of chief executive offi- 
cer to his son. On June 19, 
just over a month later, 
Tom Watson Sr. died of a 
heart attack at 82. 

In the 39 years between 
1914 and 1953, IBM had 
seen assets increase by a 
factor of 24, employees by 
34 and data processing 
business by 316. 

Development expendi- 
tures had increased more 
than 500 times, manufac- 
turing space had mush- 
roomed and the education- 
al program that began with 
impromptu talks had 
evolved into an annual pro- 
gram costing $50 million. 

“Our greatest assets are 
men,” Watson had always 
said. And of him, when he 
died, his minister said, ‘‘In- 
tegrity was the root of his 
character.” 
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Gordon Bell helped set the standard for interactive computing. 


A walk through 
The Computer Museum 
with Gordon Bell 


The Computer Museum 
houses the world’s largest 
collection of computer in- 
dustry artifacts. C. Gordon 
Bell helped found The Com- 
puter Museum at Digital 
Equipment Corp., prompt- 
ed by his deep involvement 
in the computer industry 
and a fear that all the in- 
teresting artifacts would 
be destroyed. The museum 

Slourishes under the direc- 
torship of his wife, Gwen. 

At DEC, Bell engineered 
the PDP-5, 8 and 11 and 
helped set the standard for 
interactive computing. He 
returned to DEC in 1972, 
where he helped design the 

Sirst VAX and ushered ina 
new generation of minis. 

In 1983, Bell founded 
Encore Computer Corp. 
with Kenneth Fisher and 
Henry Burkhardt. This 
year, Bell left Encore and 
became assistant director 
of computing and informa- 
tion sciences and engineer- 
ing directorate at the Na- 
tional Science Foundation 
in Washington, D.C. 

Bell gave Associate Fea- 
tures Editor Amy Sommer- 
Seld Fiore a guided tour of 
the museum, giving his 
own comments on the ex- 
hibits along the way. This 
article originally ap- 
peared on Oct. 14, 1985, in 
Computerworld. 


The Computer Museum 
occupies a spacious con- 
verted warehouse on Bos- 
ton’s waterfront, facing a 
preserved wooden schooner 
and a series of glass and 
steel skyscrapers. The 
blending of old and new in 
the cityscape serves as a 
perfect backdrop to the mu- 





seum, which contains both 
the relics of a machine age 
gone by and examples of 
technologies still under de- 
velopment. 


BELL: In a way, The 
Computer Museum is just 
like a computer. We hada 
prototype to test whether 
it was a good idea and 
what the clientele would 
be. Only DEC employees 
and customers visited the 
museum when it first 
opened. 

The Museum started up 
at the DEC facility in Marl- 
boro [Mass.] in September 
1979. It was totally DEC- 
sponsored, not public, al- 
though three-quarters of 
the artifacts were made by 
other companies. A lot of 
time was spent debugging 
what to show about the 
machines and what to say 
about them, namely: 
What’s the achievement? 
Why is it here? 

Then we solicited “‘cus- 
tomers,” and in June ’82 
went public with a board of 
directors. We solicited 
members and became, in ef- 
fect, a production model. 
The second production 
model is The Computer Mu- 
seum here at Museum 
Wharf. 

The goal of the museum 
as I saw it was to collect 
the first object of a given 
class, the last object of a 
given class and then the 
important ones — the clas- 
sics. The fun is trying to 
find out: When is some- 
thing going to be classic? 
When is something going to 
be the first one? I always 
tried to err on the side of 
collecting more — ones 
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that I thought were really going to 
be important. 


At the entrance to The Computer 
Museum stands Whirlwind, an ex- 
perimental computer started in 
1945 at MIT that eventually yielded 
the first core memory. Only one 
model of this 16-bit computer was 
ever produced; it operated from 
1950 to 1959. 

BELL: Whirlwind was the first 
real-time and control machine. It’s 
here in part because it was the 
origin of the machines that came 
out of the New England region. It’s 
a classic mini — as big as a house 
— and it has lots of firsts, includ- 
ing parallelism and real-time, inter- 
active I/O. 

Whirlwind was a controversial 
project because the machine took 
longer than they thought it was 
going to take to build, and they 
spent quite a lot of money doing it. 
But once it was up and people 
started using it, then everyone be- 
gan to see the benefits of having a 
fast machine like this and what it 
could do compared with the tradi- 
tional [John] von Neumann-style 
calculating machines of the time. 

MIT conceived Whirlwind as a 
simulator for aircraft stability. 
That was one of the reasons it 
ended up with a short word length. 
Machines that were being built 
around this time tended to have 36- 
to 40-bit word lengths, according to 
von Neumann’s guidelines. Whirl- 
wind’s engineers built a 16-bit com- 
puter because that was all the pre- 
cision they needed. All the other 
machines were serial and slow, 
while this one was parallel and 
very fast. 

One feature of experimental ma- 
chines is that you 
never know exactly 
what you’re going 
to get out of them. 
The MIT/Forrester 





One hundred or 


It was a lovely machine because 
it had two 16-bit words that could 
be operated on in parallel. Each 
pair used 55,000 vacuum tubes and 
took 150,000W of power. The ma- 
chine you see here in the museum 
was decommissioned only two 
years ago, in February 1983, and 
still ran at a phenomenal 99.95% 
uptime because of careful design 
and an absolutely controlled envi- 
ronment. 

Notice the way it’s built — a 
constant stream of air blows on 
each tube. Every tube is running at 
the same temperature. In addition, 
the users did something called 
“marginal checking,” which meant 
they varied the voltages up and 
down to detect whether a tube was 
going to fail. By the time this ma- 
chine was built, its designers really 
understood how to build very high- 
reliability computers. 

On a museum field trip, we saw 
the AN/FS Q-7 before it was decom- 
missioned. People operated 
the computer from this console of 
lights and switches. Today you 
can’t see what’s happening on a 
computer, but in the early days of 
computers there was a light on ev- 
ery bit. 

You flipped switches to compute 
data, and you could see everything 
that was happening inside the ma- 
chine. If the machine stopped or 
you wanted to run it slowly, clock 
by clock, you could see the whole 
state exactly. 

I have programmed in machine 
language, bit by bit. In fact, until 
you get that first level of software 
on machines, you have to operate 
all machines bit by bit. 


Core Memory Unit 2 from the AN/ 
FS Q-7 stands 6 feet 
tall. It was consid- 
ered a very fast 
memory. Any word in 


patent for core 
memory came out of 
this project. The 
standard Williams 
tube memory in use 
at the time was so 
unreliable that the 
Whirlwind design- 
ers said, ‘““We’ve got 
to have a new mem- 
ory.” Core memory 


200 years from 
now, | want 
people to come 
and say, ‘Gosh, 
I'm glad they 
saved all that 
stuff.’ 


the Q-7’s core mem- 
ory could be ac- 
cessed in 6 msec. 
BELL: This re- 
frigerator-size cabi- 
net holds half of an 
arithmetic unit. 
This memory was 
one of IBM’s contri- 
butions to the proj- 
ect. It stored only 
4K by 32 bits — 


was first tested on 
the Memory Test Computer [MTC], 
which [DEC President] Ken Olsen 
engineered. The MTC ran for about 
a month. The memory operated so 
well that the engineers just took it 
right out and put it on Whirlwind. 


Around the corner sit several 
large pieces of equipment that to- 
gether make up the U.S. Air Force’s 
AN/FS Q-7, developed by Jay Forres- 
ter and Robert Everett of MIT’s Lin- 
coin Laboratory. installed in 1958 
and decommissioned in 1983, the 
32-bit Q-7 ran longer than any other 
computer, and was the first to serve 
100 simultaneous users. 

BELL: Whirlwind also ended up 
being the prototype for the Semi- 
Automatic Ground Environmental 
[Sage] air defense system computer, 
called Whirlwind 2. Later, IBM 
built it under the name AN/FS Q-7. 
MIT helped design the architecture 
and the circuits, and then IBM built 
these massive vacuum-tube ma- 
chines. This was a 32-bit computer, 
designed to do everything Whirl- 
wind could do and more. 








131,000 bits, or one 
half of today’s 256K-byte chip, 
which as you know is a very small 
fraction of the size. Later, they had 
a 64K-byte version, but this was 
really quite a small memory. That’s 
why they needed all the drum 
units, which were used to swap 
programs with core. To show you 
the scale, each of these large drum 
units equals roughly one small flop- 
py — about 256K bytes. 

Getting rid of all the poor memo- 
ries and switching over to core was 
a major transition. It occurred in 
the late ’50s, even though the core 
was first operational in ’53. It took 
that long to get core into other 
machines. 

Cores hit the market simulta- 
neously with transistor circuits, 
and that occurred almost precisely 
in 1960 — the beginning of the 
second generation of computing. 

The year 1960 was a wonderful 
year, when a tremendous number 
of classic machines came out. Many 
were transistorized, and they all 
had core memories. That year was 
the beginning of serious computing. 








The Univac | helped predict the results on presidential election night, 1952. 


Reliable machines, relatively inex- 
pensive, fast machines and good 
memories. 

That’s what really made com- 
puting start to grow exponentially. 


For many Americans, computers 
in the 1950s were synonymous with 
Univac. ‘‘That marvelous electronic 
brain’’ was first introduced to the 
general public by CBS newscaster 
Walter Cronkite during the 1952 
presidential elections. 

BELL: This is the Univac I that 
the Eckert and Mauchly company 
built. It really was the first com- 
mercial computer. When I say 
“first,” I have to be careful, partic- 
ularly saying the ‘first commer- 
cial.” There were a couple of com- 
puters already operating in 
England, such as the Leo computer, 
but it’s very hard right now to pin 
down when those were actually 
shipped. 

When you say “‘first”” you’re 
asking, ““When was it that a cus- 
tomer had it in his site, actually 
using it?” You have to read all the 
fine print. 

There were 46 of them, which at 
the time was massive volume. The 
price was about $930,000 initially, 
and it declined over time. 

The way to really see machines 
is to see how they were used at 
that time. The films the museum 
preserves and shows are really im- 
portant for just this reason. They 
show, for example, what key 
punching was really like or how 
Eniac was used. Here’s the first 
film on programming, and the first 
AI film and one on the introduction 
of Fortran. We also have a film 
made for the museum just when the 
last IBM Stretch was taken out of 
service. 

The museum has a videotape of 
Walter Cronkite talking about the 
first time Univac predicted the 
1952 election results. During the 
election, there was concurrent re- 
porting about the election and the 
computer’s handling of it. I remem- 
ber there was a very different atti- 
tude than you see today, when ev- 
eryone says, ‘Computers have 
really fouled up elections. Comput- 
ers shouldn’t be allowed to predict 
results because that will influence 
the voters,” and so on. 

The response then was amaze- 








ment, absolute amazement: “How 
can this thing know what’s going to 
happen after only a few hours?” 
The film the museum has of Cron- 
kite’s announcing doesn’t quite 
match the amazement of the mo- 
ment. 

This machine. was literally tell- 
ing us what was going to happen. 
In fact, it seemed so eerie that the 
networks were refusing to use the 
results at first. The computer made 
an early prediction, and the net- 
works didn’t even put it on the air 
until later on because they just 
didn’t believe it. 


Several exhibits show the evolu- 
tion of card 1/0 technology, from 
the original semiautomatic sorters 
in solid oak cabinets through the 
standard automatic sorters still 
found in universities nationwide to 
the final models of the card era. A 
small pile of tiny 96-col. cards re- 
mains from IBM’s System/3. They 
never caught on, and IBM intro- 
duced the first floppy disk the fol- 
lowing year. 

BELL: I was fortunate enough 
not to deal with cards much. I did 
one year as a Fulbright scholar and 
used cards all year. I swore I would 
never punch another card. 

Then I went to Carnegie-Mellon 
University in 1966 as a professor, 
and they had an IBM machine with 
cards. I decided to write a book 
instead of computing — there was 
no way I was going to put cards in 
a hopper again. 

I was spoiled. I had just built the 
first time-sharing machine at DEC, 
so I really didn’t believe in batch 
processing at all. All the DEC ma- 
chines were interactive, and we be- 
lieved in having people talk direct- 
ly to computers. 

But the general level of user- 
friendliness was still quite low at 
that point. The Apollo Guidance 
Computer here was used in the 
first Apollo space vehicle in 1962. 
Unfortunately, somebody took a 
piece off it, so we had to cover the 
console with plexiglass. 

Below it, a [Hewlett-Packard] 
150 computer performs the same 
function as the Apollo. When peo- 
ple play with it now, they say, ‘Oh, 
this is awful. The human interface 
is terrible.’’ We answer, ‘Yeah, 
that’s the way it was.” They ask, 
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“How did they ever really 
control the spacecraft?” 
With great difficulty. 

Also while I was at Car- 
negie-Mellon in the early 
79s, I went to a seminar on 
IBM’s minicomputer. It was 
odd — they had a System/ 
3, and on it was this card 
reader with these little, 
nonstandard cards IBM 
was introducing. And I 
thought, “Oh my God, don’t 
they know? Cards are 
dead.” 

What happens in every 
technology is somebody 








tries to make the ultimate 
version, and it’s an abso- 
lute disaster. These cards 
are a perfect example. Just 
when it was clear that 
there was no use or need 
for cards, they introduced 
these new 96-col. cards. If 
they weren't as big, the log- 
ic went, you could have a 
smaller card reader, and it 
could be cheaper. That was 
all the little cards had to 
recommend them. 

The trick in any technol- 
ogy is knowing when to get 
on the bandwagon, know- 





ing when to push for 
change and then knowing 
when it’s dead and time to 
get off. 

That’s getting on the 
right bandwagon. The oth- 
er trick is not to get on any 
wrong wagons. 

The Viatron 21 terminal 
is an example of getting on 
too early. Viatron intro- 
duced a CRT, a processor, a 
keyboard — a whole data 
entry device for $40 per 
month, which was abso- 
lutely unheard of. A $1,600 
device in 1968. The muse- 





um has a copy of the adver- 
tisement that ran in The 
Wall Street Journal. 

This was one of the fam- 
ous fiascos in selling. The 
company went public and 
sold stock, and the stock 
prices went out of sight be- 
cause of this revolutionary 
data entry device. The 
problem was it was too ear- 
ly. You couldn’t build it us- 
ing the MOS technology 
they had then. They sold 
thousands, but they 
couldn’t deliver any of 
them. The technology was 





to burn the candle 
at both ends. 


When performance problems are in 
the wind, outdated monitoring tech- 
niques can leave you in the dark. The 
EXPLORE* family of performance 
monitors from Goal Systems can shed 
more light on performance problems 
than older, more limited products. 

EXPLORE/VM and EXPLORE/CICS 
offer real time reporting to help you 
respond to immediate problems. They 
also provide historical documenta- 
tion to aid in monitoring system 
trends. If you are currently limited 


only to real time reports, the trends in 
your system cannot be analyzed. 
Using only historical reporting, 
immediate problems cannot be 
addressed. With EXPLORE/VM and 
EXPLORE/CICS, you're covered at 
both ends. 

Additionally, _EXPLORE/VM’s 
extended color support immediately 
provides information on the serious- 
ness of performance problems with- 
out the need for time-consuming 
analysis of numerical data. Critical 


problems are displayed in RED, to 
make you instantly aware of when 
your system is burning up valuable 
resources. 

If you are currently running VM and 
CICS, you cannot afford to be without 
EXPLORE/VM and EXPLORE/CICS. 
So you make the choice; you can burn 
the candle at both ends, or you can 
shed more light for less money with 
EXPLORE/VM and EXPLORE/CICS. 
So why curse the darkness? 


*EXPLORE/CICS supports CICS 1.5 and 1.6 EXPLORE/ 
VM supports VM releases 2, 3, and 4 as well as all HPO 
releases including 3.8. 
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too immature. 


A glass case packed full 
of artifacts — components, 
posters, books and sketch- 
es — fills one wall of the 
museum. 

BELL: The purpose of 
this exhibit is to mark a 
period, 1950 to 1959, and 
to show a range of firsts, 
from basic technology to 
applications. The exhibit 
shows a complete census of 
all the machines installed 
by 1950. 

As time went by, you 
can see there was an expo- 
nential buildup of comput- 
er installations. About 10 
machines were installed 
during ’51. They were all 
prototype machines. Twice 
that number was installed 
in ’52 and twice that num- 
ber again in ’53. 

There’s another theme 
that’s important. A time 
period of approximately 12 
or 13 years shows up over 
and over again in the devel- 
opment of computing. It 
shows that things really 
don’t change that fast. For 
example, it took that long 
to get the transistor into 
computers in full scale. 

In this museum case lies 
the patent for the first 
point-contact transistor, 
which was filed in June 
1948. By 1960, all the ma- 
chines were transistorized, 
but that was a full 12 years 
from the invention of the 
device. Twelve years of 
hard work and production 
so you could produce the 
transistor, so people under- 
stood them, so the circuits 
got done and so on. It just 
took that long. 

In 1959, the Noyce pat- 
ent was filed on a new way 
to build transistors — the 
planar process. That was 
the beginning of the inte- 
grated circuit, but they 
weren’t really produced 
until ’67 to ’68 — sort of a 
half-cycle. On the other 
hand, IBM’s first integrat- 
ed-circuit computers didn’t 
appear until 1973. That’s a 
full 14-year gap. 

In 1960, as the exhibit 
shows, there was an in- 
credible number of new 
machines introduced, 
marking the second genera- 
tion — the Control Data 
Corp. 1604 and 160, the be- 
ginning of CDC; General 
Precision’s new machine; 
Sperry Rand’s solid-state 
machine, Univac; Philco 
Corp.’s transistor machine 
that put the company at 
the forefront; IBM’s work- 
horse, the 1401, plus the 
7070 and 7090, a real clas- 
sic; and the DEC PDP-1, the 
beginning of DEC. 

These machines formed 
the basis for the next 10 
years of computing. 

That was also the time 
when I said, ‘‘We’re not go- 
ing to have any more modi- 
fied, kludgy typewriters on 
our computers.”’ The next 
machine I designed had a 
Teletype on it. The next 
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one after that was when 
we started using the 
ASR33. 


In the same case, arti- 
facts from the Atlas project 
include only a single board 
and a magazine article 
about the breakthrough by 
engineers in England. 

BELL: Another fascinat- 
ing introduction during 
this early period was Atlas, 
designed at Manchester 
University. I saw it in ’61 
and the museum has 
some artifacts from it. At- 
las was the first virtual 
memory machine, using 
paging. 

Again, the 12-year time 
delay for a major product 
introduction — Atlas came 
out as a research machine 
in ’61, but Manchester’s 
first machine ran in ’49. It 
took them that long to find 
that two-level store is what 
you want as a program- 
ming environment. DEC 
started building computers 
in ’60, and by ’73, we had a 
good virtual memory on the 
PDP-10. We were building 
minis — or what became 
minis — in 1966, and the 
PDP-11 had a good virtual 
memory on it by ’78, when 
VAX was introduced — 12 
years again. 


Personal computers of all 
shapes and sizes crowd the 
PC Gallery. Whereas many 
regard the personal comput- 
er as a relative newcomer, 
some of these machines 
have the look of old-guard 
computers. 

BELL: In the PC Gallery 
we have one of the Lincs 
[Laboratory Instrument 
Computers] that came out 
in ’64 and which I think of 
as the first personal com- 
puter or scientific worksta- 
tion. It had a personal fil- 
ing system, keyboard and 
interactive display, and it 
was transportable. It cost 
about $40,000. Linc 
marked the beginning of a 
line of computers that in- 
cluded the Linc-8 and PDP- 
12 for personal, scientific 
and interactive computing. 
There are still Lincs in use. 

Linc has all the attri- 
butes of a personal comput- 
er. It’s for one person, it’s 
interactive, you can go 
automatically from pro- 
gram definition to execu- 
tion without any interme- 
diate paper tape or cards or 
anything like that. But the 
main thing is it was used 
by one individual. 

I think the issue of de- 
fining a personal computer 
is really one of scale. How 
much are you going to pay 
for a computer for one per- 
son? And what does it do? 

The purpose of this ex- 
hibit is to display things 
you can’t see in stores or in 
schools. It includes the 
first personal computers, 
like Linc and Altair, Apol- 
lo’s first workstations and 
other artifacts. All the ma- 
chines should have their 








The trick in any technology is knowing when to get on the 
bandwagon, knowing when fo push for change and then 
knowing when it’s dead and time to get off. The other trick is 


not to get on any wrong wagons. 


skins off, their insides ex- 
posed. Computerland’s Bill 
Millard, who is on the mu- 
seum’s board, has given a 
grant to collect and to en- 
hance the exhibit. The 
main thing is to have a de- 


finitive, scholarly collec- 
tion. 

From the outset, person- 
al computers were driven 
by memory technology. In 
1975, a 4K memory chip 
was introduced, and the Al- 


tair was built using first a 
1K and then the 4K chip. In 
1978, the 16K chip was 
quickly incorporated into 
the Apple II. In 1981, the 
IBM Personal Computer 
came out using the new 





64K chip, and then in ’84, 
the 256K chip begot the 
Personal Computer AT and 
the Macintosh. 
Furthermore, I don’t be- 
lieve anyone really invent- 
ed the personal computer. 
“Invention” is too strong a 
word for it. A lot of things 
are called inventions when, 
actually, they were inevita- 
ble. I believe technology is 
a driving devil. It con- 
spires, and if there’s a con- 
cept half there or a com- 
puter half designed, 
technology will complete it. 
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Asasubsystem, Arbiter fully 
supports RACF and other popular 
security packages. Italso feeds 
data into ]BMs SMF—data you can 
use to tune Arbiter. Or use for 











planned 
growth path into IBMs® LU6.2. 
VTAM and executes in its own ad- 
dress space, where it presents 





Arbiter has three components. The Remote Disk 
Environment (RDE) provides a seamless inter- 
face to remote disks on the host, which may be 
accessed by PC users or host application pro- 
grams. The External File Interface (EFI) transfers 
data to and from files on the host and the remote 
disks. The Interactive Session Relay (ISR) allows 
“power users” to connect a PC to another main- 
frame subsystem—for example, TSO or CICS- 
without disconnecting from Arbiter. 
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corporate data via remote disks— 
already formatted for Lotus 1-2-3® 
dBASEMorIll’or other popular soft- 
wareinformatslike WKS, DIF orCSV. 
Remote disks are accessed exactly 
like the disks attached to the PC. 
Arbiter enables your informa- 
tion center to extract data from any 
host-formatted file structure (e.g, 
IMS, DB2 or VSAM) using its exist- 
ing tools, whether theyre COBOL, 
Pascal, PL/I, SAS® or FOCUS® 
Arbiter is licensed for a fixed 
fee basedonthemainframeproces- 
sor. PC licenses entail no additional 
charge and there is no limit to the 
numberof PCs thatcanbeattached 
to the licensed mainframe. 
Introductory pricing is currently 
in effect for a limited time period. 
Nows the time to give peace a 
chanceinyour datacenter by calling 
Tangram today at (919)481-4444, 
You can declare an immediate 
truce by trying Arbiter yourself at 
your installation, with no obligation. 


SYSTEMS CORPORATION 


Tangram Systems Corporation 
118 MacKenan Drive, Suite 100 
PO. Box 5069 
Cary, NC 27511-1999 
(919) 481-4444 


Arbiter is a trademark of Tongram Systems Corporation. IBM, 
Lotus and 1-2-3, dBASE, dBASE il and Ill, SAS ond FOCUS are 
registered trademarks of Internctional Business Machines 
Corp., Lotus Development Corp., Ashton-Tate, SAS institute, 
ond inf Builders, inc., respectivel 
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DON'T EXPECT A, JO MBPS 
LOCAL AREA NETWORK 
TO ACTUALLY OPERATE AT 1O MBPS. 


THE EXCEPTION TO THE RULE: ProNET" 








Pree are two things you hear 
so often albout local area net- 
works that you may have come 
to believe them. 1) they don't 
actually run up to spec; 2) youll 
never need them to. 


The first is true. Most local 
area networks don't deliver 
their claimed throughput, 
especially at peak load. 


The second is false. Of course 
youll need the capacity, and not 
just for expansion. Think about 
it, Although you may have an 
average need for relatively low 
capacity, your network will often 
have to carry heavy traffic. Take 
four Oclock in the afternoon, with 
everything humming. That's 
Just when you need peak per- 
formance. ProNET performance: 
the exception to the rule. 


By combining the speed of 
token ring topology with the 
reliability of astar configuration, 
we deliver what we promise: 
high performance networks 
that work best when you need 
them most. We offer three inter- 
operating networks guaranteed 
to run at 4,10, and 80 Mbps. So 

now, youcan easily open up 





your computer networks to full- 
system capacity. Using ProNET-4, 
PrONET-1O, and ProNET-80, you 
can confidently link large PC 
clusters, PCs to minis and main- 
frames, and PCs, work- 
stations, minis and 
mainframes all on 
the same network. 


PYoNET-4 is interop- 
erable with the IBM® 
Token-Ring standard, 
but doesn't lock you 

in. ProNET-10 offers you higher 
performance. And ProNET-8O 
truly provides 8O Mbps of infor- 
mation-carrying capacity for 
such data-intensive applica- 
tions as medical imaging, seis- 
mic readings, CAD/CAM, and 
flight simulation. 


Becatuse PYoNET is full-func- 
tioned, you can tune it pre- 
cisely to your system needs. It 
delivers virtually all youd 
expect of a network: back- 
plane-to-backplane 
connections, so you 
can easily integrate, 
for instance, IBM, 

Digital, Cray, and 

Sun computers; 

smooth software 

interfaces, your 

choice of 

media, includ- 

ing shielded 

twisted-pair, 

coax, filber, infrared, 
microwave, and the IBM 
Cabling System; the speed 
you need for your capacity; 
and multiprotocol gateways to 
other networks, including SNA, 
DECnet™Ethemet® ARPANET, 
Tl and other common cantiers. 
You can hardly call it “local” 








Too good to be true? No, fact. 
We've been installing token ring 
networks since 81. There are 
thousands of Proteon networks 
operating in the field... over 
35000 nodes at current count. 
Most importantly, our users—in 
a8 Data Communications 
comparison with major LAN 
vendors—gave us the highest 
scores for versatility, speed, 
heavy-traffic throughput, 
and overall performance. We 
guarantee that once youTe 
acquainted with ProNET youll 
rule out a lot of notions you've 
had about local area networks. 


So, ask us for a free copy of 
the new, informative, 24-page 
LAN Rule Book. It will clearly 
explain what you can expect 

from networks today, 
and its handy refer- 
ence guide will 
help you cut 
through the 
smoke screens 
of hotly compet- 
ing LAN vendors. 
Were Proteon, Inc,, 
Two Technology 
Drive, Westborough, 
MA O1581-5008, 
(417) 898-2800. 


For a free copy of The 
LAN Rule Book, just call 
800-BEST LAN. 


proteon 


WE PUT THE “WORKS” IN NETV 


PYONET is a registered trademark of Proteon, Inc. IBM is a registered trademark of Intemational Business Machines Corporation 
DECnet is a trademark of Digital Equipment Corporation. Ethemet is a registered trademark of Xerox Corporation 


See us at COMDEX and LOCALNET. 
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In retrospect, for example, I 
don’t look at the microprocessor as 
an invention. It was something we 
were all trying to do for a number 
of years. One day the technology 
reached a point where it could be 
done. In this case, it was a conspir- 
acy between a good chip and ade- 
quate memory. 

Apple happened to be the first to 
put that combination into a ma- 
chine. I don’t want to discredit 
them totally and say, “Oh, they 
were just a bunch of assemblers.” 
They did a very nice job. The Woz- 
niak disk controller was a very 
neat little piece of logic. But it was 
the 6502 processor, the 16K-byte 
memory chip and that disk control- 
ler that conspired, along with the 
idea of open architecture, in the 
first Apple computer. 

I’m strictly an evolutionist. Get 
an idea and keep working on it. In 
the computer industry, we’re not 
idea-limited, it’s just a question of 
pulling the ideas together. The ma- 
chines that we can build now with 
the new technology are fantastic. 
We're anticipating machines that 
will execute 100 million to 1K mil- 
lion instructions per second. 


The Computer Museum honors 
Seymour Cray with his own exhibit, 
titled ‘‘A man and his machines.”’ 
Museum curators name Cray the 
“undisputed leader in the design of 
the most powerful computers.”’ 

BELL: Cray has built the world’s 
fastest computers for 20 years. 
That’s absolutely amazing. He has 
also produced an incredible string 
of ideas and basic technology. The 








reason he has been able to stems 
from his breadth, starting with the 
basic physics of the devices, of 
cooling, of wiring and computation, 
on into knowing how to build a 
compiler and operating system. 

If you look at Cray and what he 
has done, you end up with a lesson 
on how to stay out of organiza- 
tions. People get sucked into them. 
Cray stayed out of large organiza- 
tions: first, at CDC, by getting out 
of Minneapolis and going to Chip- 
pewa Falls, Wis. It was far enough 
away that people weren’t coming 
to visit him all the time. He 
couldn’t go to meetings. 

He could never have built the 
6600 in Minneapolis. And then as 
Cray Laboratories grew, he must 
have seen the same thing happen- 
ing and said, “Gee, I’ve got lots of 
organizational responsibility, and 
the way to handle that is to split 
myself off again.” 

Organizations, no matter how 
tenuously connected, all start suck- 
ing up your time, and basically peo- 
ple don’t have enough time for both 
computers and organizations. 


The Cray exhibit is dominated by 
the hulking remains of the first CDC 
6600. Introduced in 1963, the 6600 
was a product of Cray’s Chippewa 
Falls lab and ran three times faster 
than IBM’s Stretch. 

BELL: CDC’s 6600 No. 1 — a 
Cray brainchild — is preserved 
here. When the 6600 was an- 
nounced, I remember being just 
awestruck by it. I put it with Atlas 
as one of the greats. 

The 6600 represents special cre- 





ativity in a number of aspects: It 
executed many instructions simul- 
taneously, and they were all inter- 
locked. Cray had the idea of sepa- 
rate I/O computers and, of course, 
his [reduced instruction set com- 
puter (RISC)] architecture. For the 
6600, they had evolved the circuit- 
ry enormously. This was the fast- 
est machine running at the time, 
with a very respectable clock time 
even by today’s standards — al- 
most a 40-MHz clock. 

I love [IBM President Thomas J.] 
Watson Jr.’s comment about the 
Cray 1 announcement in ’63, posted 
here: “I understand that in the lab- 
oratory developing the 6600 there 
are only 34 people, including the 
janitor. I fail to understand why we 
have lost our industry leadership 
position by letting someone else of- 
fer the world’s most powerful com- 
puter.” That says it all. 


The museum’s collection includes 
production Model 17 of the PDP-8, 
introduced in 1964 at $18,000. The 
PDP-8 was designed by Edson de 
Castro (now president of DG) and 
engineered by Gordon Bell as an 
outgrowth of the PDP-5. 

BELL: The PDP-8 was the first 
minicomputer. The reason it can be 
called a minicomputer is that it was 
built small enough to fit in a cabi- 
net, and therefore it became a com- 
ponent to other systems. Further- 
more, it was fast and easily 
mass-produced. The PDP-5, its pre- 
decessor, came out about two years 
earlier. It was the forerunner of the 
PDP-8, but I don’t classify the PDP- 





5 as a minicomputer simply be- 


cause no one integrated it with oth- 
er systems. 

The PDP-8 was implemented in a 
number of other technologies. By 
1978, it was on a single chip that 
Intersil (Systems, Inc.] built. In fact, 
the number of sales of the PDP-8 
has been higher in the last three or 
four years than at any other time 
because it’s inside a word processor 
— the Decmate. So this one ma- 
chine has lasted 20 years. Not bad. 


&é Thank you for your 
computerized letter ask- 
ing me the role computers 
play in society, how I use 
them at home, how they 
have changed my life and 
how I feel they will change 
society in the 21st century. 

I do not own a comput- 
er. Maybe one of the rea- 
sons is that if I put a 
name like Erma Bombeck 
into my computer, it 
would come out ‘Dear Mr. 
Bombeck,’ as your letter 
did. I don’t think comput- 
ers will make it in this 
century — or the next one 
— until they know the 
difference between male 
and female. 


ERMA BOMBECK 
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Eniac, where 
are you now? 
Pieces of it 
still working 


BY MICHAEL 
SULLIVAN-TRAINOR 

Though its plug was pulled more 
than 31 years ago and its parts 
scattered among a host of collec- 
tors and historical institutions 
across the country, Eniac, or at 
least part of it, is still capable of 
operation. 

The majority of the computer, 
once considered the marvel of the 
age, is stored away or on display at 
the Smithsonian Institution in 
Washington, D.C. A portion of it is 
also preserved at its birthplace, the 
Moore School of Electrical Engi- 
neering, at the University of Penn- 
sylvania. Other computer enthusi- 
asts have collected pieces and 
stored them at the U.S. Military 
Academy at West Point, N.Y.; the 
Fort Carson Museum, Fort Carson, 
Colo.; and the Los Alamos National 
Laboratory, Los Alamos, N.M. 
There were even parts on display 
for a time at the Computer Museum 
in Boston. 

But out of all these collections, 
there is only one place where part 
of Eniac still operates on an infre- 
quent basis. The pieces, two small 
accumulators, are housed in Angell 
Hall at the University of Michigan, 
where from time to time they are 
used to run computations to demon- 
strate how the first large-scale 
electronic digital computer actually 
worked. 

Forty years ago, Arthur Burks, 
then a 31-year-old engineer, was a 
member of the 50-person team, led 
by J. Presper Eckert and John 
Mauchly, that built Eniac. Today, 
Burks, a 71-year-old professor of 
philosophy, electrical engineering 
and computer science, still main- 
tains the accumulators to give dem- 
onstrations to his computer history 


classes at the University of Michi- 
gan. 

“Only an old engineer would 
have the interest and the ability to 
revive the original pieces of Eniac 
and get it working again,” says 
Bruce Brummer of the Babbage In- 
stitute at the University of Minne- 
sota. 

The pieces are two of the 20 
original accumulators that made up 
Eniac’s memory. They logged a to- 
tal of 80,000 hours of computation 
during nine years of useful life as 
part of the original machine. Now, 
though the storage power of Eniac 
is available in a hand-held calcula- 
tor, the accumulators are still capa- 
ble of storing three decimal digits 
each and efficiently computing a 
mathematic result, according to 
Burks. 

Each containing 100 of Eniac’s 
original 18,000 vacuum tubes, the 





accumulators received their infor- 
mation for computation from the 
computer’s large multiplier. To re- 
place this device, Burks has in- 
stalled two Digital Equipment 
Corp. control modules. Built in the 
late 1950s, the modules feed sig- 
nals to the accumulators in a man- 
ner similar to Eniac’s multiplier. 

The computer now operates at a 
very slow average speed of 5,000 
pulses per second, compared to En- 
iac’s original standard speed of 
100,000 pulses per second. 

Despite its small size and unusu- 
al combination of parts, the system 
operates in the same manner as the 
original Eniac. To accomplish a cal- 
culation, Burks flips switches on 
each accumulator, corresponding to 
the digits and operations sign. The 
answers are represented by neon 
lights that flash in positions corre- 
sponding to digit locations. 





In 1949, Burks came to Universi- 
ty of Michigan to pursue his doctor- 
ate in philosophy. Though an avid 
researcher of computer history, 
Burks says that he did not antici- 
pate the developments that have 
taken place in the 40 years since 
Eniac. 

“When we were building Eniac, 
some people recognized that the 
fundamental physics allowed one 
to use much smaller components 
than the vacuum tube, but I don’t 
know of anyone who anticipated 
how fast this revolution would go,” 
he says. 
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Today, total systems integration is the order of the day. 
And departments that can’t talk to departments are as 
isolated as Brooklyn before the bridge. 
To find out how Wang bridged the communications gap 


for these organizations, call us. ‘Toll free. 


U.S.AIR FORCE 
GRUMMAN 





Melion Bank 


SHEARMAN & STERLING 


Wang is helping all these organizations become 
more efficient, more competitive. Because Wang, the 
vendor with an integrated and compatible line of VS 
minicomputers, is installing information networks that 
get departments talking to each other. Networks that 


W, A | ( <—_—— } have different computers communicating with each 
other like never before. 


same way. 





Wang helped all these organizations run smoother, 
run easier, run faster. And we can help you run the 


Call 1-800-225-WANG today, and let’s taik. 


WANG MAKES IT WORK. 
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Accounts Payable 
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Budgetary Control 
Distribution Resource Planning 
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Forecasting and Modeling 
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Health Gare Cost Accounting ALLTAX 
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Order Processing Payro 
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SOFTWARE — 


TRACK OF. 


Manufacturing Product Costing 
Advanced Inventory Management Purchasing 
Capacity Requirements Planning Sales Forecasting 
Distribution Resource Planning Service Demand Forecasting technology that allows all your new 
Inventory Control Shop Floor Control or existing software to talk to one 
Manufacturing Accounting Distribution Management another. 

Manufacturing Standards Distribution Resource Planning For more information, call Robert 
Master Production Scheduling Inventory Carpenter at 404-239-2000. He'll tell 
Material Requirements Planning Order Processing you what we can do for you. 
Order Processing Purchasing 


Sales Forecasting 


Our software comes with the 
added dividend of INFORMATION 
EXPERT.® The fourth generation 
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